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EXECUTIVE SUMMARY

Problems and Objectives: The U.S. Army Methanol-Fueled Administrative Vehicle
Demonstration Program was conducted as the result of a 1984 request by then Vice President Bush
to Secretary of Defense Wineberger and legislative directives contained in FY85 Department of
Energy Authorization bill, Section 202, PL 98-525. The objective of the demonstration program
was to establish the feasibility of using methanol as an alternative fuel for administrative-type
vehicles in the instance of a future gasoline shortage due to a natural shortage of petroleum or a
shortage due to political idiosyncrasies of the oil-producing nations. Under the provisions of the
legislation, the Department of Army was requested to purchase new methanol-compatible vehicles,
establish the durability of these vehicles in laboratory and fleet tests, test a percentage in cold
weather environments, and resolve related support functions relative to methanol fuel utilization.

Importance of Project: It was determined early in the program that no U.S. automobile
manufacturer wou!d consider manufacturing the small number of methanol-compatible vehicles
required for the demonstration program. Therefore, an alternate approach became necessary, which
was the conversion of gasoline-powered vehicles to methanol-compatible vehicles. The conversion
technology initially selected was that used by the Bank of America (BofA) for its
methanol-powered vehicle fleet in response to the gasoline shortages of the 1970's.

Technical Approach: The demonstration program was initially structured to consist of three
phases, each building upon the previous phase in terms of experience gained. Phase I was a small
conversion fleet involving five convened 1984 General Motors Chevrolet Citations operating for
4,000 miles to demonstrate the applicability of the BofA conversion technology and to provide a
means for training U.S. Army personnel in the areas of engine conversion and maintenance. Phase
H originally involved twenty-five 1985 General Motors Chevrolet S-10 pickup trucks, twenty-two
being converted to use methanol fuel while three were operated on unleaded gasoline as baseline
vehicles. Later in Phase II, twenty-five 1983 Ford Escort sedans, manufactured for the State of
California by Ford Motor Company to use methanol fuel, were purchased from the California
Energy Commission and phased into the program. In addition, Chrysler Corporation made four
new carbureted engines, engineered to use methanol fuel, available to the program. These engines
were obtained, installed in 1985 Chrysler K-cars, and included in Phase II of the demonstration
program. Three similar Air Force-owned Chrysler K-cars operating on unleaded gasoline in the
same fleet use were also included in the Phase II program as baseline vehicles.

Two Army-owned Chevrolet Citations, operating on unleaded gasoline, were included as baseline
vehicles at the Presiaio of San Francisco. These two vehicles resulted in a total of 64 vehicles
operating at four different geographical sites being included in the overall program.

Accomplishments: A total of 1.26,228 miles was accumulated during the program.
Seventy-three percent or approximately 750,000 miles were obtained using M85 methanol fuel.
Increased wear, as indicated from used oil analyses, was noted for the vehicles using M85 fuel,
compared with the vehicles using unleaded gasoline. However, it should be noted that no
catastrophic failure occurred using either fuel. Inspection and measurement of selected M85 and
gasoline engines at the end of the program did not indicate any real significant wear areas for
either fuel when compared with published production specifications.
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Also, four Chevrolet vehicles, two each with L-4 engines and two with V-6 engines, were
evaluated for cold start performance. One engine from each engine type evaluated was operated
using unleaded gasoline and the second engine from each type was operated using M85 fuel. Both
gasoline control vehicles were started successfully at temperatures of 01F (180C) using the BofA
specified SAE 40 engine oil. Using M85 fuel and SAE 40 engine oil, the minimum unaided
starting temperature was approximately 20*F (-7°C) for the V-6 engine and 45*F (70C) for the L-4
engine. The V-6 engine started much easier and at lower temperatures than the L-4 engine, which
was attributed to a heated grid located under the carburetor as standard equipment. The use of
M82 fuel, which can be easily blended in the field, lowers the starting temperatures by about 10
degrees for both engines. The L-4 engine was successfully started at temperatures lower than 0 F
(-180C) with the use of an optional electric heater installed in the heater hose in the coolant system
of the engine.

Six different formulated engine oils were evaluated to determine which engine oil would provide
the best wear and/or corrosion protection for the administrative-type vehicle engines operating on
M85 methanol fuel. The six lubricants were first evaluated using a modified ASTM Sequence V-D
cyclic test procedure. The three best oils were then evaluated in a second test series using
steady-state/cold test conditions. These three oils provided the same order of protection in both
test series. As a result, all three lubricants, which were formulated specifically for use in engines
operating on M85 fuel, are recommended for use in administrative-type vehicle engines to be
operated using M85 methanol fuel.

Additionally, four similar, but different, types of M85 refueling facilities were fabricated and were
operated satisfactorily. A 500-gallon steel storage tank, pump, meter, hose, and dispensing nozzle
were mounted on a flat-bed trnck for dispensing M85 fuel at the Presidio. A 1,000-gallon, above-
ground, double-walled steel storage tank, with a modified commercial-type pump and a "California
Vapor Return" system for receiving and dispensing fuel, was installed at Fort Ord. Fort Ord also
used two of the three specially-modified Army standard 600-gallon aluminum tank-pump units
(TPU) as a storage and dispensing unit for M85 fuel. The third modified TPU unit was mounted
on a truck and used as the dispensing unit for U.S. Air Force vehicles at Fort Sam Houston. A
6,000-gallon, above-ground, double-walled steel storage tank with a modified commercial-type
dispensing pump and a "California Vapor Return" system was installed at Sierra Army Depot for
its M85 fuel.

Military Impact: In event of a gasoline shortage in the future, an alternative fuel will be required
by the military's fleet of spark-ignition engine, which primarily power administrative vehicles. One
of the most likely candidates to extend the gasoline supply is a methanol/gasoline blend. M85
fuel (85 percent methanol and 15 percent unleaded gasoline) cannot be consumed directly and may
result in increased wear, corrosion, and other maintenance problems if the engines are not modified
with care and the materials of construction of the parts exposed to the fuel are not selected
properly. However, this demonstration program has shown that existing engines, engineered for
use with gasoline, can be successfully modified and operated with no significant deleterious effect
when reasonable effort has been taken in the selection of materials znd modifications. The engines
that were engineered by their respective manufacturers to operate on M85 appeared to show as
much wear on parts such as rings, cylinders, and valve guides as the converted gasoline engines
using the M85 fuel.
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I. BACKGROUND

During the last few years, increasing interest has been shown in the use of methanol as a
possible alternative transportation fuel to gasoline and diesel fuel and as a fuel to improve the
environmental quality. Much research and developmnt have been conducted by the
Department of Energy (DOE), U.S. Army Belvoir Research, Development and Engineering

Center (Belvoir RDE Center), the State of California, the Bank of America (BofA), and
others. Thin research has culminated in a number of modified methanol-fueled vehicle tests
fleets being operated for the purpose of demonstrating the acceptability of methanol fuels. A
number of vehicle, accessory, and methanol tmanufacturers has also been involved in this
research effort, resulting in the development of methanol-tolerant vehicles and fuel-handling

systems. However, several potential problems with the use of methanol fuels have either not

been resolved or have not been adequately evaluated in actual field service.

There is an increasing interest at the national level in methanol as a fuel. As a result, efforts
are underway to identify and remove any legal or administrative impediments to methanol
use. Also, iherc has been a desire to both identify any problems with incorporating methanol

vehicles within the Government's administrative fleet and to stimulate further the production

and use of methanol-fueled vehicles.

This program was initiated by the U.S. Army with Belvoir Fuels and Lubricants Research
Facility (SwRI) (BFLRF) to initially assist the Jet Propulsion Laboratory (JPL) in planning and
conducting the Army Methanol-Fueled Administrative Vehicle Demonstration Program and
to provide backup for identifying and resolving any operational problems within the fleet.

The demonstration program was initially structured to consist of thrve phases, each building

upon the previous in terms of experience gained. Phase I was a small conversion fleet
involving only five converted 1984 General Motors Chevrolet Citation sedans operating for
4,000 miles to demonstrate the applicability of the BofA conversion technology and to provide

a means for training US Army personnel. Phase II, as originally planned, was to be a

medium-fleet conversion involving twenty-five converted 1985 General Motors Chevrolet S-10
pickup trucks. These vehicles were to operate for 12,000 to 15,000 miles as a means to

establish the durability aspects of methanol-fueled operation. Phase III was to then follow
with a large fleet conversion involving up to 1,000 vehicles at several DOD installations.



Phase 1I was expanded about midway in the program to include 25 Ford Escort sedans with

special built 1.6-liter M85 engines, and four Plymouth K-cars with special built 2.2-liter M85

engines. As a result, 64 vehicles, including baseline gasoline vehicles, were included in the

Phase II demonstration program.

JPL subsequently removed itself from the demonstration program early in Phase II, at the

completion of modifications made on the S-10 pickup trucks assigned to Fort Ord. At that

time, BFLRF assumed the management responsibilities of all subsequent operations of the

demonstration program.

JPL Report JPL D-4415(.j)* summarizes the portion of the program conducted hy JPL and

includes the detailed conversion descriptions for convening the 2.5-liter L-4 and the 2.8-liter

V-6 General Motors Chevrolet engines to use M85 fuel.

A program plan entitled "U.S. Army's Methanol-Fueled Administrative Vehicle Demonstration

Program Plan" was developed to define responsibilities, details of planned activities, projected

accomplishments, and milestone schedules. Following extensive coordination, the plan was

finalized and promulgated within the Department of Defense (DOD) on November 1986.(Z)

II. INTRODUCTION

In compliance with Section 202 of Public Law 98-525, the Department of Defense conducted

a demonstration program involving the operation of administrative vehicles on methanol fuel.

Under the provisions of this legislation, the Department of Army was requested to purchase

new methanol-compatible automobiles, establish the durability of these cars in laboratory and

fleet tests, test a percentage in cold weather environments, and resolve related support

functions relative to methanol fuel utilization.

The U.S. Army structured and implemented a demonstration program to develop the necessary

data for compliance with those provisions given in Section 202 of Public Law 98-525. It was

determined early in the program that no automobile manufacturer in the United States would

*Underscored numbers in parentheses refer to the list of references at the end of this report.
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consider manufacturing the small number of methanol-compatible vehicles required for this

demonstration program. Therefore, it became necessary to consider an alternate approach,
which was the conversion of gasoline-powered vehicles to methanol-compatible vehicles. The

conversion technology selected for use in this program was identical to that used by the Bank

of America (BofA) in its methanol-powered fleet, which was initiated and developed for its

own use in response to the gasoline shortages of the 1970s.

As mentioned earlier, the demonstration program was originally planned to consist of three
phases, each building upon the previous phase in terms of experience gained. As it turned
out, Phase II was enlarged from 25 vehicles to 64, and it was decided not to recommend

continuing with Phase III due to the success and lack of problems encountered during the

expanded Phase II of the program.

Three reports (3-0 published and distributed earlier represent specific additional work included

in the program, but not included in detail in this report.

Ill. PROGRAM OBJECTIVES

The objectives of the U.S. Army Methanol-Fueled Administrative Vehicle Demonstration

Program were to:

Determine the feasibility of using methanol as an alternative fuel for

administrative-type vehicles.

0 Establish the durability of these vehicles in laboratory and fleet tests.

* Test a percentage of the vehicles in cold weather environments.

* Resolve any related support function relative to methanol fuel utilization including

handling and storage of the fuel.

IV. FLEET DEMONSTRATION PROGRAM

Phase I of the fleet demonstration program was conducted by JPL, coordinating the work of

BofA in converting four used Chevrolet Citation sedans, purchased from BofA, to operate

using M85 methanol fuel. Two of the vehicles were powered by 2.5-liter L-4, fuel-injected

3



Chevrolet engines and two were powered by 2.8-liter V-6 carbureted Chevrolet engines. A
fifth pre-owned V-6 Citation was purchased by JPL and subjected to engineering evaluation

testing at JPL using gasoline, after which it was converted to use methanol by BofA

personnel. Following the conversion, the vehicle was returned to JPL for further engineering

evaluations using M85 methanol fuel.

The four convened Citation sedans were assigned to Presidio of San Francisco and placed into

regular three-shift operation by the militaxy police security force at Presidio. Over 36,000

miles of operation using M85 fuel were accumulated on the four Citation sedans during the

first 3 months of operation.

Based upon the satisfactory conversion and operation of the four Citation vehicles at the

Presidio of San Francisco, Phase II was initiated by JPL. The initial Phase 1I consisted of the

Army purchasing 25 new S-10 pickup trucks. These pickups were assigned to Fort Ord and

were used in normal transportation motor pool service. All 25 pickups were "broken-in" for

approximately 5,000 miles using regular unleaded gasoline. After this break-in period, 5 of

the 7 pickups powered by 2.5-liter L-4 engines and 16 of the 18 powered by 2.8-liter V-6

engines were convened to use M85 fuel using the same BofA technology as that used with

the Prcsidio vehicles. The only difference in the conversion procedure was that the

conversions were made at Fort Ord by Army motor pool maintenance personnel. One L-4
powered pickup was taken to the JPL laboratory after the break-in period and sabjected to

engineering evaluations using gasoline. The pickup was then converted to use M85 fuel, and

further engineering evaluations using M85 fuel were conducted.

The V-6 Citation and L-4 pickup were both assigned to the Ford Ord fleet operation at the

completion of the engineering tests performed and reported (1) by JPL.

About midway in Phase II of the fleet demonstration program, an opportunity to include two

different manufacturers vehicles with engines engineered to use methanol fuel was made

possible. As a result, 25 Ford Escort sedans, manufactured special in 1983 for the State of

California by Ford Motor Company to use methanol fuel, were purchased from the California

Energy Commission and phased into the fleet demonstration program. These vehicles had

been used by California state employees in the Los Angeles area. The odometer readings
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from the 25 Ford Escorts ranged from as little as 1,779 miles to 15,342, with the average

being approximately 11,300 miles. Five of these vehicles were delivered to Fort Ord and

included in its transportation mector pool fleet, and the remaining 20 were shipped to the Sierra

Army Depot. Sierra Army Depot was selected for one of the fleet test sites, since it was

located at an altitude of approximately 6,500 feet and normally had much colder weather,

down to 0OF in the winter, than the other test sites.

About the same time, Chrysler Engineering made four special M85 engines available to the

Army at a very reduced price. These four engines were purchased along with modified fuel

tanks, fuel lines, and other parts necessary to convert a standard 1985 gasoline K-car to use

M85 fuel. Four 1985 Plymouth K-cars were purchased by BFLRF from a local rental car

company, and the gasoline engines were removed and replaced with the new 2.2-liter engine

engineered to use M85 methanol fuel. Each K-car had approximately 30,000 miles on the

odometer when purchased. BFLRF personnel made the engine changes and the fuel tank and

fuel line changes, with technical assistance provided by an engineer and senior mechanic

from Chrysler Engineering. The four Plymouth K-cars were assigned to an Air Force Group

at Randolph Air Force Base, TX, after being converted to M85 methanol fuel. The K-cars

were then operated by San Antonio Real Property Maintenance Agency (SARPMA) personnel

in their normal transportation motor pool requirements in the San Antonio area. The inclusion

of these U.S. Air Force vehicles essentially converted the "Army" program to a DOD

Methanol-Fueled Administrative Vehicle Demonstration.

Two 1984 Citation sedans assigned to the military police security force at the Presidio and

operated in the same. type service assignments, using gasoline, were included In the data

collection portion of the program as baseline gasoline vehicles. In addition, SARPMA had

three K-cars with 2.2.liter engines being used in similar operational assignments as the four

M85 vehicles. The three 1986 K-cars operated by SARPMA were also included in the data

collection portion of the program as baseline gasoline vehicles. The only difference in the

1985 M85 K-cars and the 1986 K-cars was that the 1985 K-cars were carbureted engines and

the 1986 K-cars were fuel-injected engines.

TABLE 1 summarizes the fleet test sites and the vehicles operated at each site.
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TABLE 1. Fleet Test Sites and Vehicles Operated at Each Site

Fleet Site No. of Vehicles Manufacturer Engine

Gasoline M85 "Oni , , ,

Presidio of San
Francisco, CA 2 20 Chevrolet L-4 2.5

2** Chevrolet V-6 2.8

Ford Ord, CA 1 7" Chevrolct L-4 2.5
2 160* Chevrolet V-6 2.8

5' Ford 1-4 1.6

Sierra Army Depot, CA 20** Ford 1-4 1.6

Randolph Air Force Base, X 3' 4** Chrysler 1.4 2.2
(SARPMA)

*Throtle body injected
**Carburetcd

Photographs of the four different vehicle models arc presented in Figs. I through 4. The

police light bars and radios had been removed form the Presidio Chevrolet Citations when

their photograph (Fig. 1) was taken.
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Figure 1. 14Chievrolet Citaion scdans-oeratediat
the Presidio of San Francisco

Figure 2. 1985 Chevrolet S-tO pickups operated at Fort Ord
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Figure 3. 1983 Ford Escort swdans operated at the Sierra Army Depot

Figure 4. 1985 Plymouth K-Cars operated by SARPMA in the San Antonio Area
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V. EQUIPMENT AND TEST PROCEDURES

A. Vehicle/Engine Modifications

Detailed descriptions of the Specific changes and modifications made to the various engines

ana vehicles arm reported in detail in other published reports (1,) for the Chevrolet and Ford

engines. TABLES 2 and 3 summarize the modifications made for these engines. Chrysler

has not published detailed modifications for its 2.2-liter 1-4 engine. However, TABLE 4
denotes those modifications made on the hrysler engine. As noted in TABLES 2 through 4,

in general the same modifications wce required for all vehicles modified to operate on M85

fuel.

TABLE 2. Bank of America (BofA) Conversion Technology
for Chevrolet L.4 and V-6 Engines

CARBURETOR MODIFICATIONS

- Enlarged Calibrated Fuel Passages for Increased Flow
- Electroless Nickel Plating on Carburetor Interior Surfaces
- Replacement of Elastomer Components (pump cup, float needle,

mixture O-ring)

IGNITION MODIFICATIONS

- Replacement of Spark Plugs (i.e., lower heat range)
- Resetting Ignition Timing

FUEL TANK MODIFICATIONS

- Substituting 14-Gallon Standard Tank With 21-Gallon Low Carbon Steel Tank
- Replacement of In-Line Fuel Filter
- Replacement of Fuel Level Sending Unit
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TABLE 3. Modifications on Ford 1.6-Liter
Carbureted Methanol-Fueled Escorts

• Chrome Top Compression Rings

* Compression-Ratio Increased From 8.8:1 to 11.8:1

• Carburetor Recalibratcd for Increased Volume Requirements

Ignition Timing Modified

• Spark Plugs Changed - Two Heat Ranges Colkkr

• Stainless Steel Fuel Tank and Fuel Lines and Electroless Nickel-Plate

on Carburetor
" Engine-Mounted Fuel Pump Nickel-Plated and Elastoners Changed
" Supplementary Electric Fuel Pump and Fuel Filter Mounted Near Fuel Tank

TABLE 4. Medifications on Chrysler's 2.2-Liter
Csrbureted Methanol-Fueled K-Cars

• Compression Ratio Increased to 11.5:1
" Chrome Top Compression Rings

" Nickel-Plated Mechanical Fuel Pump With Internal Material Changes
" Nickel-Plated Carburetor With Internal Material Changes and Increased

Fuel Flow Capability
* Spark Plugs - Champion N6Y

" Fuel Tank, Fuel Tank Filler Tube, Fuel Lines, and Fuel Filter - Stainless Steel

* Fuel Level Sending Unit - Nickel Plated

* Fluorelastomer Fuel Hoses

Revised (New) Electronic Computer Control Board

The general specifications for the engines used in the demonstration program are presented

in the following tabulations:
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Component Chevrolet Ford Chrysler

Engine size, liter 2.5 2.8 1.6 2.2

Configuration L-4 V-6 1-4 1-4

Compression ratio 9.0 8.5 11.8 11.5

Manufactured to use No No Yes Yes
Methanol

B. Fuels

1. Methanol Fucl

The methanol fuel used in Phase I of the demonstration program was M85 blended to the

BofA specification (85 percent methanol, 15 percent premium unleaded gasoline, plus 2 lb FA5

per 1000 gallons of fuel). FA5 is a proprietary fuel additive for use with methanol and is

available from BofA. The M85 fuel used in Phase I was obtained from a BofA refueling

facility in downtown San Francisco. Methanol fuel was purchased from Redwood Oil

Company to BofA specifications during Phase II of the program for use at the Presidio and

Fort Ord. The M85 methanol used at the Sierra Army Depot was also purchased from

Redwood Oil Company; however, it was specified to be blended to the State of California

specifications, which does not include the proprietary BofA additive. The M85 methanol fuel

used in the Chrysler vehicles was blended by BFLRF to the Chrysler Corporation specification

(85 perccnt methanol, 13 percent premium unleaded gasoline, and 2 percent toluene to improve

luminescence in case of a fire).

Appendix A presents a copy of the State of California specification for M85 methanol fuel.

This specification is the same as that specified by Ford Motor Company, and practically the

same as the BofA specification except for the addition of the proprietary BofA additive.
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2. Gasoline

Regular unleaded gasoline from the normal supply channels was used in all baseline vehicles
at all the fleet sites. In addition, regular unleaded gasoline was used to break in the new
Chevrolet S-10 pickups at Fort Ord. It is assumed that the five Citation vehicles, purchased
from BofA for Phase I of the prog.,am, were all operated on regular unleaded gasoline prior
to being purchased for the demonstration program.

C. Engine Oils

1. Eneine Oils for Methanol Vehicles

Three different engine oils formulated specifically for use in engines using M85 methanol fuel
were used during the demonstration program. Since the BofA technology was used to convert
the Chevrolet L-4 and V-6 engines to use M85 fuel, an SAE 40 oil recommended by BofA
and purchased from BofA was used in all the Chevrolet engines operated on M85 fuel at the
Presidio and Ford Ord. An SAE 20W-40, Ford Motorcraft oil was used in all Ford Escort
vehicles due to the requirements of the Ford Motor Company warranty, which was obtained

with the purchase of the Escorts. The third oil, an SAE IOW-30 oil (OS-59567), was
recommended by Chrysler Engineering and supplied by Lubrizol Corporation for use in the
Plymouth K-cars. Analyses of new samples of the three oils are presented in TABLE 5.

2. Engine Oils for Gasoline Vehicles

The two baseline vehicles operated on unleaded gasoline at the Presidio and the three gasoline
baseline vehicles operated at Fort Ord and SARPMA used MIL-L-46152 specification oils from
the regular supply channels. It should be mentioned that all the Chevrolet vehicles operated
at Fort Ord used the MIL-L-46152 specification oil during their nominal 5,000-mile break-in
period, after the initial factory fill was drained.
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TABLE 5. Analyses of New Lubricant Samples for
Use in Engines Using M85 Fuel

Test Chrysler Ford
Oil Method Bank of America Lubrizol Motorcraft

SAE Viscosity Grade 40 1OW-30 20W-40
Viscosity, cSt, at

40OF D 445 135.6 72.0 118.2
100C D 445 14.0 11.1 14,1

Viscosity Index D 2270 100 145 119
Total Acid No. (TAN) D 664 2.68 3.42 3.49
Total Base No. (TBN) D 664 10.5 7.4 6.6
Elements, ppm, by ICP

Ion (Fe) I 2 3
Chromium (Cr) <1 <1 9
Lead (Pb) 3 <1 3
Copper (Cu) 3 <1 0
Tin (Sn) <1 <1 0
Aluminum (Al) <1 <1 3
Nickel (Ni) <1 <1 0
Silver (Ag) <1 <1 0
Manganese (Mn) <1 <1 0
Silicon (Si) 16 4 4
Boron (B) 199 97 5
Magnesium (Mg) 2091 9 760
Calcium (Ca) 9 * 1550
Barium (Ba) 1 94 0
Phosphorus (P) 1329 1225 1570
Zinc (Zn) 1401 1337 1780

*'Not measured.

3. Lubricant Snmpling Procedure

It was requested that the engine oil in each vehicle be changed after each 3,000 miles of

operation. In addition, in order to obtain data for each vehicle with respect to lubricant

degradation, fuel dilution, lubricant additive package depletion, and wear metal content, a

lubricant sampling procedure was initiated. A copy of the lubricant sampling procedure is

presented in Appendix B. Lubricant samples were requested to be drawn each 1500 miles of

operation oF each 30 days, whichever occurred first. In addition, samples were to be drawn
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just prior to each oil change, and just after the new oil had been added to the engine and

the engine operated for approximately 10 minutes.

VI. RESULTS OF FLEET TEST DEMONSTRATION

A. Fleet Test Results

1. General

A total of 1,026,228 miles wcre accumulated during the fleet test demonstration program.
Approximately 750,00 miles, or 73 percent of tlhc total miles, were accumulated using M85

methanol fuel.

2. Fuel Economy

A summary of the fuel economy data for each engine type, summarized by fleet test sites, is
presentcd in TABLE 6. Individual monthly mileage and ft... usage summaries for each of the

sixty-four vehicles are included as Appendix C. These data arc assembled by vehicle number

and test site. TABLE 6 shows the fuel economy for vehicles operating on M85 methanol fuel
to range from 9.2 miles per gallon for the Chevrolet V-6 engines at Fort Ord to 15.5 miles
per gallon for the Plymouth K-cars operated by SARPMA. Where similar gasoline vehicles

were operated in the same fleets as the M85 vehicles, it will be noted that the M85 fuel
provides approximately 50 percent of the mileage reported for the gasoline vehicles. The

Chevrolet L-4 engines operated at the Presidio using M85 fuel gave about 67 percent of the
mileage reported for the L-4 gasoline vehicles at the Presidio.
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TABLE 6. Summary Fuel Economy Data for Each Engine Type

Number Total
Engine of Cumulative Cumulative Gasoline

Manufacturer Engine Fuel Vehicles Miles mpg(a) Equivalent(b)

PRESIDIO OF SAN FRANCISCO

General Motors L-4 Gasoline 2 57,892 17.1
General Motors L4 M85 2 69,386 11.5 20.2

General Motors V-6 M85 2 73,942 9.8 17.2

FORT ORD

General Motors L-4 Gasoline 7(c) 58,146 19.9
General Motors L-4 M85 6 63,025 10.1 17.8

General Motors V-6 Gasoline 18(c) 125,774 19.3
General Motors V-6 M85 17 268,450 9.2 16.2

Ford Motor Co. 1-4 M85 5 49,417 11.2 19.7

SIERRA ARMY DEPOT

Ford Motor Co. 1-4 M85 20 170,578 12.6 22.2

RANDOLPH AIR FORCE BASE(d)

Chrysler Corp. 1-4 Gasoline 3(e) 35,112 31.0
Chrysler Corp. 1-4 M85 4 54,506 15.5 27.3

(a) Total miles divided by total fuel used.

(b) Gasoline Equivalent - Net Btu/gal. for gasoline x actual mpg, or 1.76 x mpg.
Net Btu/gal. for M85

(c) Includes break-in mileage of all S-10 vehicles prior to conversion to M85 fuel.
(d) Vehicles operated by SARPMA personnel.
(e) Gasoline vehicles were throttle body injection engines; M85 vehicles were

carbureted engines.
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TABLE 7 shows the comparative differences in economy values between similar engines using

the same fuel at different operating fleets sites.

TABLE 7. Comparative Differences in Economy Values of Similar Vehiclea

Cumulative Comparative
Engine Fleet Site Fuel mpg (a) Economy, % (b)

General Motors L-4 Presidio Gas 17.1
Fort Ord Gas 19.9 85.9
Presidio M85 11.5
Fort Ord M85 10.1 87.8

General Motors V-6 Presidio M85 9.8
Fort Ord M85 9.2 93.9

Ford 1-4 Fort Ord M85 11.2
Sierra M85 12.6 88.9

(a) From TABLE 6
(b) The smaller mpg divided by the larger mpg

These comparative economy values in TABLE 7 appear to be very reasonable considering they

represent mileages accumulated in actual operating dispatch service using drivers with varying

degrees of driving proficiencies. It should be mentioned that an error in the dispensing fuel

meters cannot be blamed for any of the variations, since calibration of all fuel meters,

methanol dispensing and gasoline dispensing, were checked early in the program. Only the

dispensing unit used later at SARPMA required adjustment, and this unit was corrected before

it was installed at the SARPMA refueling area. The 50-percent values obtained for the fuel

economy comparisons between M85 and gasoline compare favorably with results reported from

a DOE fleet test program (7), and an M90 fleet test program conducted by the city of

Baltimore (, and the California methanol fleet test program.(2)
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3. Equipment Problems Related to M85 Fuel

Even though care was taken in the selection of materials used in the methanol fuel systems,

it was anticipated at the start of the program that numerous equipment problems would be

encountered. No catastrophic failures were encountered during the entire demonstration

program. Failures were encountered that were related to the use of M85 fuel, but these

failures were limited to components such as fuel pump, flexible fuel lines, and carburetor

floats. TABLE 8 summarizes the vehicle and component failures reported during the

demonstration program that were believed to be related to the use of M85 fuel.

TABLE 8. Fuel-Related Vehicle and Component Failures

Vehicle/Engine Fleet Site, Component Failed

GM/L-4 and V-6 Presidio and All fuel level sending units provided during initial
Fort Ord conversion by BofA.

GM/L-4 Presidio and All flexible fuel lines furnished with L-4
Fort Ord conversion by BofA.

GM/L-4 Presidio Two fuel pumps after 4,900 and 17,700 miles operation
on M85. First BofA conversions.

Chrysler/I-4 SARPMA Two fuel level sending units. Initial Chrysler
conversion.

Ford/I-4 Sierra Army Two carburetor floats returned to Ford under
Depot warranty.

Chrysler/[-4 SARPMA All carburetor floats replaced with floats having smaller
pivot bearing width.

Chrysler/I-4 SARPMA One carburetor float replaced due to leak in plastic
float.
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One stock fuel pump failed and was replaced on a Chevrolet Citation V-6 after 64,010 miles

(approximately 45,700 miles using M85) at the Presidio of San Francisco. Upon inspection

of this pump, it was determined that it was a mechanical failure of a metal rod that operated

the diaphragm, and, therefore not considered to be methanol fuel related.

The Chrysler vehicles operated by SARPMA did not have a specific failure in this case, but

ho.-sta problems were encountered when the ambient temperature was above approximately

80OF (2700). This problem was corrected by replacing the engine-mounted fuel pumps with
low-pressure in-tank electric fuel pump assemblies (which also corrected the fuel level sending

unit problem encountered earlier), and adding a 10-minute run-on electric radiator fan at the

suggestion of the Chrysler project engineer. All the necessary parts needed to correct the
probiems encountered with the Chrysler vehicles were provided by Chrysler Engineering in

an expedient manner and at no cost to the demonstration program.

B. Fuel Quality

Fuel samples were taken at each of the operating sites in accordance with the detailed fuels

sampling procedure presented in Appendix D. When M85 fuel was first delivered to Fort
Ord early in phase II, the fuel received, which was drawn from the delivery tanker prior to

unloading into the Fort Ord storage tank, did not have the appearance of a good M85 fuel
sample. A two-phase sample (a light amber fluid in the top 50 percent of the sample and

dark brown fluid on the bottom 50 percent) was obtained after setting for a 12-hour period

on a laboratory bench. Subsequent analysis and discussions with the M85 supplier indicated

that the light amber fluid was primarily methanol, and the dark brown fluid was primarily the

oil carrier that the FA5 additive was mixed with prior to blending. It was at this time that

the fuel supplier stated that the M85 fuel, whether blended to BofA specification or the State

of California specification, was splash blended in the delivery tanker and is assumed to be

mixed by the time it is delivered to customer's tank. Based upon this information, no further
M85 samples from the tanker delivering the fuel were required. It was requested that when

receiving M85 fuel that the fuel be recirculated within the tanker prior to unloading into the

storage tank. In this manner, the sample drawn from the refueling pump 8 to 24 hours after

the delivery of fuel would provide a more representative sample of the fuel being provided

to that respective fleet.
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Selected fuel samples from all four fleet test sites were analyzed throughout the program to

determine the quality consistency of the M85 fuel used in this demonstration program.

TABLE 9 presents a summary of the data obtained from these analyses. A relatively

consistent methanol fuel was provided each operating site by the supplier as shown in the

following tabulation:

Methanol, vol%

Fleet Site High Low Average

Presidio of San Francisco 90.4 84.4 87.2
Fort Ord 91.1 82.6 85.9
Sierra Army Depot* 86.4 85.8 86.1
SARPMA 87.8 84.6 86.8

* The 71.5 percent methanol shown for sample AL-15483 was the first
,elivery to a new tank that had been flushed with unleaded gasoline

prior to the delivery of methanol fuel. All the gasoline had not been
removed from the tank. It was estimated by Sierra personnel that
approximately 200 gallons of unleaded gasoline remained in the tank
after flushing.

All other values are consistent and within the specification requirement for the State of

California. Even the water content, which can be a problem with methanol fuels if the

fuel-handling systems are not maintained with care, shows a maximum value of 2500 ppm,

well within the California specification limit of 0.5 percent.

C. Used Oil Samples

As mentioned earlier, used engine oil samples were drawn from the engine and submitted to

BFLRF for analysis. The samples were not taken in the exact sequence as requested in the

lubricant sampling procedure (Appendix B), but generally in a manner that the data obtained

from the samples can be used. It should be mentioned that this program was run 9,t all four

fleet sites in a manner that provided the least interference to normal mission requirements.

Although the added test vehicles did provide additional transportation capabilities for the motor

pool operators, it also added additional maintenance requirements to the respective maintenance
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units. Therefore, missed oil samples and some extended operating periods between oil

changes must be expected with this type program.

Over 700 used oil samples were received and analyzed. The data obtained were added to the

used engine oil data base summary presented in the Appendix E. Data in Appendix E are

assembled and presented in the order of USA vehicle number. Although some oil deterioration

is evident from the viscosity and the total acid and base numbers, no significant oil

deterioration was noted except for approximately six samples received from Sierra Army

Depot during the first winter of operation with ambient temperatures down to 00 F (-18*C).

These used oil samples showed excessive fuel and water dilution, which was not unexpected

since short trips and cold weather combine to produce excessive fuel and water dilution even

in gasoline-fueled engines. Sierra Army Depot was advised by telephone to change oil in

each of these cars immediately before accumulating additional miles, and no other problems

were noted.

Engine wear rates were monitored by analyzing each used oil sample for iron, lead, copper,

tin, aluminum, and nickel debris using the Inductively Coupled Plasma (ICP) technique. Wear

metal data for each individual sample are also presented in Appendix E. A summary of the

average wear rates for the six metals, in ppm per 1000 miles, is presented in TABLE 10.

Due to the fact that wear is a random occurrence, and unexplained anomalies can occur, it is

believed that the overall average wear rates shown in TABLE 10 represent a fair comparison

of the wear obtained from similar engines when using gasoline or M85. It will be noted in

TABLE 10 that lrger average wear rate values were, for the most part, obtained when using

M85 fuel. It should be pointed out that the wear rates obtained using gasoline at Fort Ord

are probably somewhat higher than would be expected in normal gasoline service since both

sets of data (for the General Motors L-4 and V-6 operating on gasoline) include the break-in

period. Further, the approximate five times wear factor shown for the Chrysler 1-4 when

operating on M85 is no doubt due to the fact that the new methanol engines supplied by

Chrysler were broken-in on M85 fuel as part of this operating fleet. The relatively high

nickel wear rate shown for the V-6 gasoline engines at Fort Ord (27.1 ppm/1,000 miles) is

a result of very high wear during the first oil change period during break-in. For example,

baseline vehicle CM2884 showed 340-ppm nickel after the first 2,588 miles, while only

20-ppm nickel was generated during the next 13,007 miles.
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When the total average wear debris, shown in TABLE 10, obtained using M85 fuel is divided

by the equivalent engine wear data for unleaded gasoline (boxed-in values in TABLE 10), the

overall wear factors for the four sets of data are obtained and are shown in TABLE 10 and

summarized below.

Wear Factor
M85/Gas

The Presidio, L-4 engines (89.7 + 29.1) 3.1
Fort Ord, L-4 engines (116 + 78.9) 1.5
Fort Ord, V-6 engines (123.5 + 94.7) 1.3
Air Force, 1-4 engines (69.0 + 14.7) 4.7

Average 2.6

Therefore, from the average used oil wear metals data, methanol fuel appears to increase the

overall wear rate by 2.6 times that obtained using unleaded gasoline.

D. Inspection and Measurements of Selected Engines

Upon completion of the operational portion of the program, the following vehicles were

transported to BFLRF. The engines were removed, inspected, selected parts photographed, and

measurements taken of certain wear areas in the engines:

Vehicle Fleet Operational
No. Site Engine Fleet

CM3613 Presidio GM L-4 M85
CM3614 Presidio GM V-6 M85
CM3616 Presidio GM V-6 M85
CM2879 Fort Ord GM L-4 M85
CM2883 Fort Ord GM L-4 M85
CM2884 Fort Ord GM V-6 Gasoline
CM2885 Fort Ord GM V-6 Gasoline
CM2889 Fort Ord GM V-6 M85
CM2890 Fort Ord GM L-4 Gasoline
CM2895 Fort Ord GM V-6 M85
CN0438 Fort Ord Ford 1-4 M85
CN0440 Fort Ord Ford 1-4 M85
CN0545 Sierra Ford 1-4 M85
CN0547 Sierra Ford 1-4 M85
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The measurements taken from each of the aforementioned engines are presented in

Appendix F. The inspections, conducted using the CRC rating procedure, arc shown in

Appendix G. The color photographs taken of selected engine pans from each engine are on

file at Belvoir RDE Center, STRBE-VF.

Vehicle CM3615, assigned to the Presidio of San Francisco, was wrecked after accumulating

a total of 41,300 miles (25,120 miles using M85 fuel) and not returned to service. The L-4

engine was removed by Presidio personnel and shipped to BFLRF, where it was inspected

and measured. The data from this engine are also included in Appendices F and G.

Measurements data, photographs, crankshaft, rod bearings, and the piston rings from this

engine were shown to General Motors Research staff members. They commented that the

pans were in good condition considering the number of miles accumulated on the engine.

They stated that they had seen much more wcar, pitting, or corrosion on parts from other

engin,.s with much less M85 service history. It was hypothesized that the 16,185-mile

breal -in period using unleaded gasoline prior to being converted to use M85 fuel significantly

reduced subsequent wear in that engine when using M85 fuel from that normally expected

using M85 with no break-in on gasoline. It was decided early in the program that selected

engines would be inspected for indications of any gross wear areas at the end of the

operational portion of the demonstration program. When the engines were torn down, it was

decided to attempt to quantify the wear measurements obtained by comparing them with the

respective manufacturers published production specifications (included in each manufacturers

shop manual for specific engines and vehicles). It is realized that this method is not the best

way to indicate actual wear, since wear could occur during operation of the engine, and the

final measured dimension could still be below the manufacturer's specification limit, thereby

indicating no wear.

Most of the wear noted from the measurements presented in Appendix F appears to be ring

wear, as indicated by compression ring gap increases, and valve guide wear, as indicated by

increases in valve stem to guide clearances. TABLE 11 was prepared to compare the

indications of wear between gasoline engines and M85 engines, and also between the

measurements taken at the end of test and the iron content of the used oil samples. Iron

content was used since the major wear areas appear to be primarily on iron or steel items.
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Wear measurements obtained from engines using gasoline were compared with those using

M85, the GM V-6 engines at Fort Ord. TABLE 11 shows a significant increase in ring and

valve guide wear when using M85 fuel. In addition, the iron content, in ppm per 1,000 miles,

appears to be a reasonable indicator of relative wear between the M85 and gasoline engine

figures, but not between the two M85 GM V-6 engines. The same is not im'; for the GM

L-4 engines at Fort Ord. In fact, looking at iron content, vehicle CM2879 indicates slightly

less wear using methanol fuel than CM2890 does using gasoline. Although none of the data

in TABLE I I appears to be out of line, considering the relatively small mileage accumulations

on most of the vehicles, it is apparent that even a general correlation between the indicated

wear (by measurement) and that shown for iron content from used oil samples does not exist.

The inspected engines were rebuilt with new piston rings, connecting rod bearings, and

crankshaft main bearings. The GM L-4 and V-6 engines were convened back to ga.;oline by

replacing the throttle body fuel injectors in the L-4 engines and the carburetors on the V-6

engines. New spark plugs, of the correct heat range, were installed in all the convened

engines. The engines were replaced in thei respective vehicles and returned to their assigned

fleet site.

The Chrysler M85 engines wcre removed from the vehicles and sent to Chrysler Engineering,

where they were tom down and measured. The following tabulation identifies the vehicle

from which the engines were removed at the mileage accumulation shown:

Miles
Chrysler Accumulated

Engine No. Vehicle Using Engine

EX 165 X79116 14,200
EX166 X79115 13,377
EX167 X79118 14,729
EX168 X79117 14,319

The following comments were received from the Chrysler senior engine development engineer

responsible for inspecting the engines. For the most part, the engines appeared to be in good

condition following their testing. However, some components did show higher than expected

wear for the mileage accumulated. TABLE 12 summarizes the findings.
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TABLE 12. Component Wear for Chrysler MS Engines

Comp oent Notes

Piston Negligible wear.

Piston Rings The rings all showed a high amount of wear. The special chrome
top rings had medium to high wear with engine number EX166 being
thc worse case with a 0.0087 in. (0.220 nun) gap increase when 0.008
in. (0.203 mm) maximum is the Chrysler standard. The second rings
wcre not out of specification, but did show high wear for the mileage.
Engine number EXI68 was the worse case with a 0.0075 in. (0.191
mm) gap Increase. The oil rings showed the highest amount of wear
with engines EX166 and EX168 having radial wall thickness decreases
of 0.0047 in. (0.120 mm) and 0.0024 in. (0.060 mm). The Chrysler
standard is 0.0015 in. (0.038 mm) maximum.

Piston Pin The piston pin wear was on the high side of the Chrysler standard
for wear with engine EXI68 being the highest at 0.0005 in. (0.012
mm) wear.

Piston Pin Bore The wear on the pin bore was high for the vehicle mileage, but none

of the engines was out of specification.

Crankshaft Main Journal No significant wear.

Crankshaft Main Bearings Medium to low wear. Engine EX166 did exhibit wear equal to
Chrysler's standard of 0.0002 in. (0.005 mm).

Connecting Rod Journal No significant wear.

Connecting Rod Bearing No significant wear.

Camshaft Journal High camshaft journal wear. Chrysler's standard for maximum wear
is 0.0001 in. (0.003 mm) and both engines EXI65, 0.0002 in. (0.005
mm) and EX166, 0.0004 in. (0.009 mm) exceeded that standard.

Camshaft Bearing Area No significant wear.

Exhaust Valve All the wear data for the stem were well below the Chrysler
standard. The valve face and scat runout data were also acceptable.

Intake Valve Chrysler's standard for the stem wear is zero wear. All the intake
valve stems showed some wear, with the highest on engine EX165
at 0.0003 in. (0.008 mm). The valve face and scat runout data were
also acceptable.

Exhaust Valve Guide Higher than desired valve guide wear was seen on all the engines,
but only engine EX165 was out of the Chrysler standard of 0.0040
in. (0.102 mm) maximum. This engine had 0.0056 in. (0.143 mm)
wear.

Intake Valve Guide Average wear for the mileage.
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All other components were in acceptable condition. All the valve seals were in excellent
condition as were the rotating shaft seals. All the gasket sealing surfaces were in very good
condition and all of the fastener torques were in their acceptable ranges.

E. Disposition of Fleet Vehicles and M85 Equipment

1. 1loL Vchiclts

Following the teardown and inspection of the selected vehicles at BHF.RF, new carburetors,
fuel injectors, and spark plugs were purchased by BFLRF and used to reconvert the. GM L-4

and V-6 engines back to use unleaded gasoline. In addition, new carburetors, fuel injectors,
spark plugs, and written reconversion instructions wet: forwarded to Fort Oid to allow its

maintenance personnel to reconvert all but one L-4 S-10 pickup and one V-6 Citation back

to use unleaded gasoline. These two vehiclks were the ones used at JPL for the engineering
evaluations and later returned to the CARB Laboratory in El Monte, CA, for an additional

emission test. Sierra Army Depot had expressed an interest in continuing to operate the Ford
vehicles, which cannot easily be converted to use gasoline, in their regula transportation motor

pool assignment. Therefore, the five Ford Escorts, one L-4 S-10 pickup, and one V-6 Citation

were transferred to Sierra Army Depot where they will continue operation as M85 vehicles.

The Chrysler K-cars were returned to the Air Force (the SARPMA motor pool) after replacing
the special Chrysler M85 engines with the original 2.2-liter gasoline engines removed earlier

in the program.

2. M85 Equipment

Since Sierra Army Depot was the only post still using M85 fuel, all the M85 special

equipment, pumps, tanks, including the 1200-gallon TPU unit at Fort Ordi hoses, dispensing
nozzles, etc., were transferred to Sierra Army Depot for its use and storage.

The four M85 Chrysler engines are currently at Chrysler Engineering in Detroit, MI.
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VII. RELATED EVALUATIONS

A. Chemical Analysis of Fuel Methanols

Congressional language in Section 202 of Public Law 98-525 also mandated that at least 50

percent of the methanol to be used in the tests should be derived from nonpetroleum sources.

Therefore, a sample of methanol produced from coal was obtaintd for analysis. However, no

coal-derived methanol was being commercial!y produced for use in the program; therefore, it

was decided to use natural gas-derived. methanol, which was commercially available. As a

result, two samples of fuel methanols, one a coal-derived product and the other a natural

gas-derived product, were obtained for analysis. Methanol derived from natural gas was

assigned sample number AL-14737-F, while the methanol produced from coal was assigned

sample number AL-14571-F. The fuel samples were analyzed for trace contaminants

considered possible based on the chemical processes involved in production and those

contaminants that may be present from shipping and hardling. TABLE 13 presents the results

of these analyses. The differences between the two samples are not considered to be

significant. The higher zinc content sample, AL-14571, was received in a steel can, while

sample AL-14337-F was received in glass containers. The container could account for the

higher zinc content if the can were slightly zinc coated. The two samples were examined

using gas chromatography and gas chromatography/mass selective detection. Both methanol

samples were considered to be very pure, with only the coal-derived sample having 15 ppm

of ethanol present. No contamination was detected that would affect the use of either

methanol as a fuel for automotive engines. Detailed results of this investigation were reported

earlier in Reference 3.

B. Cold-Start Evaluations

1. Laboratory Cold-Start Tests

During this part of ihe program, four Chevrolet S-10 pickups were transported to BFLRF and

tested for cold starting performance. Two pickups were gasoline-fueled baseline vehicles, with

one L-4 engine and one V-6 engine; two pickups were M85-fueled test vehicles, also with
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TABLE 13. Analysis of Fuel Methanol for Trace Contaminants

Coal-Derived Petroleum-
Test Methanol Derived Methanol Limits of

Detcrmination Method (AL- 1457 I-F) (AL-14737-F) Detection

Water, Karl Fischer, wt% D 1749 0.023 0.049 0.001

Nitrogen,
Chemiluminescence, ppm D 4629 <5 <5 5

Titratable Acid, meq/g D 664 0.0003 0.00004

Phosphorus, g/L D 3231 ND* ND 0.001

Sulfur, microcoulometric, ppm D 3120 ND ND 10

Chlorine, microcoulometric, ppm D 3120 ND ND 10

Trace Metals, ppb AAS**
Cr ND ND 5
Cu 2.5 12 5
Zn 130 10 5
Si ND ND 10
Mg ND ND 5
Al ND ND 5
Na ND ND 125

Pb, g/L AAS ND ND 0.001

*ND = None De!ected.
**AAS = Atomic Adsorption Spectroscopy

one L-4 engine and one V-6 engine. Both L-4 engines were 2.5-liter throttle body fuel-
injected engines, while the 2.8-liter V-6 engines were both carbureted engines. Details of this

laboratory program are reported in Reference 4.

All vehicles were tested in a refrigerated trailer capable of maintaining temperatures of ambient
to 00F (-18 0C). Both gasoline vehicles started satisfactorily at temperatures of 00F. The

methanol vehicles were tested using M85 fuel, M82 fuel, SAE 40 engine oil, 1OW-30 engine
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oil, and, in one case, with a block heater. The V-6 engine started easier at lower temperatures
than the L-4 engine. This easier starting was credited to the standard heated grid installed

under the carburetor on the V-6, and the ability of the operator to control the initial mixture

by using the accelerator pump on the V-6.

As shown in TABLE 14, useful minimum unaided starting temperature for the V-6 engine

was approximately 20IF (-7oC) and 450F (7C) for the L-4 using M85 fuel and an SAE 40
engine oil. The use of M82 fuel lowers the starting temperatures by about 10 degrees for

both engines. The L-4 engine was started successfully at 0OF using an electric heater installed

in zhe cooling system.

TABLE 14. Results of Laboratory Cold-Start Tests
[Control Vehicles (Gasoline) Started at 0OF with SAE 40 Viscosity Grade Oil;

Possibly Lower (Limit of Refrigeration Equipment)]

Approximate Minimum* Starting Temperatures, "F

Lubricant L-4 V-6

M85, SAE 40 Lube 48 18
M85, IOW-30 Lube 37 19
M82, 1OW-30 Lube 25 10
M85, 1OW-30 Lube

& Coolant Heater <0 Not Tested

*Vehicles may start at lower temperatures with cranking
times greater than 45 seconds.

2. Field Evaluation of Cold-Starting Capabilities

The cold-start capabilities of M85 engines were monitored from the actual operathig histories

of twenty Ford Escorts operated at the Sierra Army Depot during December 1986 through

February 1987. During that period, seventeen no-starts were reported during days when the

low ambient temperature ranges from 40F (-160C) to 30OF (-40C). Twelve of the 17 reported
no-starts were recorded for four specific vehicles, which indicates possible engine tune
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problems, and/or lack of operator experience in the starting peculiarities of methanol-fueled

vehicles. During this same time period, operational data from the remaining Ford Escorts

show satisfactory starts and operation for a total of 105 vehicle dispatch days. In addition,

83 satisfactory vehicle dispatch days were recorded for the Ford Escorts when the low ambient
temperatures of 0F (-181C) to 6*F (-141C) were recorded. In general, satisfactory cold

startability evaluations were more than demonstrated with operation of these vehicles. It

should be noted that these vehicles performed satisfactorily even though they were using the

special Ford Motorcraft SAE 20W-40 oil, which is not generally intended for use in cold

weather environments. An SAE IOW-30 oil would have been the preferred viscosity grade

for this environment, but was not available at that time from the Ford Methanol Group.

C. Methanol Refueling Stations

Phase I of the demonstration program was conducted at the Presidio of San Francisco using

four M85 vehicles. JPL arranged to borrow a 500-gallon steel tank with a small electric pump

and meter mounted on top of the tank from BofA. The tank-and-pump assembly was mounted
on a flat bed truck such that the pump could be disconnected from the 120V power source

and the truck driven to a BofA refueling station to be refilled with BofA specification fuel.

The use of the BofA refueling unit was continued during Phase II of the demonstration

program at the Presidio. New M85 refueling stations were installed at Fort Ord, Sierra Army

Depot, and SARPMA by BFLRF. It was originally believed that an empty, in-ground steel

fuel tank would be made available at Fort Ord for M85 use. In order to get the M85 portion

of the demonstration program underway at Ford Ord, a 1000-gallon, double-walled steel tank
with a California vapor return system was installed above ground. The double-walled tank

was used to satisfy a regulation that requires a secondary retainment system necessary for all

new fuel tank installations. A standard Tokheim, model 785-PR, service station-type pump

and meter was modified by Shields, Harper Company, the pump supplier, to make all of the

fuel-wetted pump parts compatible with M85. (Shields, Harper Company also supplies M85

fuel-dispensing pumps to the California Energy Comnission for use in its M85 dispensing

stations.) They did not disclose the details of all the modifications required except to say that

some parts would require nickel plating and all of the gaskets and elastomers were replaced

with Teflon®. M85-compatible dual vapor-return dispensing hose and filling nozzle was also

required for the installation. Fig. 5 shows the M85 dispensing station at Fort Ord.
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Figure 5. M85 dispensing station at Fort Ord

The in-ground tank originally thought to be available to the demonstration program was needed

for other Fort Ord requirements and could not be used for the demonstration program. Belvoir

Research, Development and Engineering Center formulated two solutions to this refueling

deficiency--one short-temi and one long-term. Both solutions utilized the standard 600-gallon

aluminum fuel pod. A single-pod, gravity-feed fuel dispenser was quickly assembled at

Belvoir RDE Center and shipped to Fort Ord. This dispenser used a single Buna-N hose

mounted to a conventional service station nozzle. A totalizer and filter were also installed.

Designed to mount on the back of a truck or on an elevated platforni, the fuel dispenser could

deliver fuel at the rate of 6 gpm. This apparatus was used for only a short time until more

permanent equipment could be prepared. Belvoir RDE Center obtained three military Tank-

and-Pump Units (TPUs)--truck-mounted refueling units intended for aircraft and ground

equipment refueling at rates up to 50 gpm. Although TPUs usually contain two 600-gallon

pods each, one of these units had only one. The TPUs were modified by a contractor (VSE

Corp.) to be fully compatible with M85 and to dispense fuel at service station rates (around

12 gpm). All the elastomers had to be replaced, and new resetable totalizers and filters were

installed (the TPU's Military Standard filter/separators proved unsatisfactory due to the

deleterious effects of M85 on the coalescer elements). New dual hoses fabricated of Buna-N,
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a vapor recovery system, and a California service station nozzle completcd the redesign effort.

The units were painted white to minimize the effects of solar heating. The total weight of

a TPU filled with 1,200 gallons of M85 fuel excecded the recommended load for a 5-ton truck

(the military usually uses 10-ton trucks). As a result, special permission had to be granted

from the personnel at Fort Ord to mount the units as shown in Fig. 6.

' IL
A

Figure 6. Tank-and-pump unit utilized at Fort Ord

The M85 storage and refueling facility installed at the Sierra Army Depot consisted of an

above-ground 6,000-gallon, double-walled, steel tank and a modified Tokheim pump with dual,

vapor-return dispensing hose and filling nozzle. Fig. 7 shows the M85 storage and refueling

facility installed at the Sierra Army Depot by BFLRF. One problem arose during the purchase

of the modified pump and dispensing hose and nozzle. The State of California passed a law

eliminating the two-hose vapor return dispensing hose on all new fuel pumps purchased for

installation in California, just prior to the Sierra Army Depot installation. All new installations

were required to have a new dual-concentric hose and nozzle, and no dual-concentric hose

compatible with M85 was available. The law was intended for gasoline-dispensing pumps,

but no varial i s were allowed in the wording for the M85 fuel. After discussions with the

pump supplier, the Caifomia Energy Commission, and the State of California officials, special

permission was granted by the State of California to use the two-hose vapor return dispensing

hose for the Sierra installation.
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Figure 7. M85 Storage and refueling facility at Sierra Army Deoot

The refueling facility installed at SARPMA was one of the 600-gallon TPU, similar in all

respects but size to the unit at Fort Ord (Fig. 6), which was also furnished by Belvoir RDE

Center.

D. Army's Tank-and-Pump (TPU) Validation Test

The TPUs furnished by Belvoir RDE Center for use in the M85 demonstration program were

modified by a contractor to be compatible with M85 fuel prior to being shipped to Fort Ord

and BFLRF.(L.0 However, previous work within the California Energy Commission's

methanol fleet test program had surfaced an aluminum incompatibility problem with the
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methanol fuel. Thus some unprotected aluminum alloys were reportedly not compatible with

M85, resulting in aluminum oxide debris that will clog lines, filters, and other small passages

such as one found in carburetors. Because of the chloride limitation established as a result

of this incompatibility, JPL was reluctant to use t,. modified TPUs. Because of this concern

by JPL, a validation test of a modified TPU was initiated at BFLRF to confirm the

compatibility of the unit with M85.

One 600-gallon TPU unit was used in this test. To maximize potential for water condensation,

the 12-week test was conducted during the summer months. Two hundred gallons of M85

fuel, blended to BofA specification, were pumped into the unshieldcd "rPU storage tank. This

Test Aluminum fucl was circulated through the supplied flex lines and

Weeks Content, ppb filter, using the unit pump, back to the fuel tank filler

2 16.6 tube for 1 hour each day, except for weekends. A

4 14.6 I-gallon fuel sample was drawn from the bottom of the
6 35.0 unit filter housing and analyzed for aluminum content
8 55.0

10 44.0 once each 2 weeks for the 12-week period. The results
12 53.0 of the analyses are shown in the listing on the left.

An increase in the aluminum content of the fuel samples is shown, which could possibly be.

attributed to corrosion of the aluminum by the M85 fuel; however, keeping in mind that the

aluminum cm.ent is presented in parts per billion and that the I-gallon sample was taken from

the bottom of the filter housing after circulating the fuel for I hour, it was not determined to

be significant.

Since the primary objection to using the aluminum tank pump unit was the effect of possible

corrosion debris on plugging fuel filters, orifices, etc., in the vehicle fuel systems, the iron

content of a regular M85 sample received from the Fort Ord steel storage tank and a sample

from one of the vehicle fuel tanks were evaluated as a comparison:

Iron Content,
Sample ppb

Fort Ord Steel Storage Tank 2,800
Fuel Tank of CM2890 4,000
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The iron content of the two fuel samples that have caused no operational problems is

considerably higher than that shown for the aluminum. Therefore, on the basis of these

results, the 600-gallon TPU unit was deemed satisfactory for M85 storage.

E. Evaluation of Potential M85 Engine Oils

As shown in this report, the use of methanol fuel in current adininistrative-type vehicles results

in increased wear and corrosion to vital engine parts. One method for possibly decreasing this
wear and corrosion is the use of an improved lubricant formulation to offset the deleterious

actions of the M85 fuel.

In an effot to determine the best lubricant for use in future government programs, a number

of organizations were invited to submit oils that they believed would provide the added

protection needed for M85-fueled engines. As a result, six oils were received (TABLE 15)

and evaluated in an initial est series using modified ASTM Sequence V-D cyclic test

conditions. Based upon wear metal debris in the used oil samples (TABLE 16), the three best

oils were selected. A second test series was conducted on these three selected oils

(AL-15427-L, AL-16155-L, and AL-15610-L) using steady-state/cold test conditions.

TABLE 17 presents a summary of the total net used oil wear data obtained for steady-

state/cold conditions. Since the results from these three lubricants provided the same order

of protection from both cyclic and steady-state/cold conditions and the normalized percent of
reference oil was within approximately ± 10 percent, all three of the better lubricants were

recommended for use in future government programs using M85 fuel in administrative

vehicles. Details of this portion of the program are reported earlier in Reference 5.

F. Emission Tests

The two GM vehicles subjected to engineering evaluation tests by JPL, one V-6 Citation and

one L-4 S-10 pickup, were returned to the California Air Resources Board (CARB) laboratory

in El Monte, CA, to be retested for emissions after accumulating approximately 10,000 miles

on the V-6 engine using M85 fuel and 12,000 miles on the L-4 engine using M85 fuel.

Fig. 8 presents a plot of the results obtained for the L-4 engine where they are compared with
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TABLE 15. Analysis of Test Oils

Viscosity at Viscosity at
BFLRF 400C, cSt, 1000C, cSt, VI, TAN, TBN,

Oil Code D 445 D 445 D 2270 D 664 D 664

AL-14965-L 136.6 14.0 100 2.68 10.5
AL-14966-L 137.8 14.2 100 2.86 10.4
AL-15427-L 72.0 11.1 145 3.42 7.4
AL-15610-L 118.2 14.1 119 3.49 6.6
AL-16155-L 82.7* 10.4 104 2.49 15.0
AL-16156-L 78.8 10.0 107 2.45 14.5

* This candidate oil was used as the baseline "reference" oil in both cyclic and steady-
state/cold test conditions to facilitate normalization of the test rmsults. SwRI oil code
LO-12119 was used as the flush oil for all tests.

TABLE 16. Summary of the Total Net Used Oil Wear Metal Data* for
Each 'rest Conducted Under Cyclic Test Conditions

Total Net,
BFLRF Wear Mcal, Reference Oil Normalizcd Percent

Oil Code ppm Comparison Data of Reference Oil

AL-16155-L(a) 19 ....
AL-16155-L(b) 116 116.0 100.0
AL-14965-L 134 116.3 115.2
AL-15427-L 107 116.6 91.8
AL-16155-L(b) 117 117.0 100.0
AL-16156-L 150 115.8 129.5
AL-15610-L 144 114.5 125.8
AL-14965-L 253 113.2 223.5
AL-16155-L(b) 112 112.0 100.0
AL-15427-L 82 100.5 81.6
AL-15610-L 98 89.0 110.1
AL-16156-L 104 77.5 134.2
AL-16155-L(b) 66 66.0 100.0
AL-14965-L 165 63.0 261.9
AL-15610-1 82 60.0 136.7
AL-14966-L 98 57.0 171.9
AL-16155-L(b) 54 54.0 100.0
AL-14966-L 63 51.0 123.5

*Total net wear metal equals 24.hr sample total data less new sample total data.
(a)Test conducted using Phillips "J" unleaded gasoline. All other tests conducted using M85 methanol fuel.
(b)Rcfcrence oil test.
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TABLE 17. Summary of the Total Net Used Oil Wear Metal Datla*
for Each Test Conducted Under Steady-State/Cold Test Conditions

Total Net,
BFLRF Wear Metal, Reference Oil Normalized Percent

Oil Code ppm Comparison Data of Reference Oil

AL-16155-L(a) 35 ....
AL-16155-L(b) 341 341.0 100.0
AL-15427-L 264 290.3 90.9
AL-15610-L 209 239.7 87.2
AL-16155-L(b) 189 189.0 100.0
AL-15427-L 167 182.4 91.6
AL-15610,_, 240 z75.7 136.6
AL-16155-L(b) 169 169.0 100.0

*Total net wear metal equals 24-hr sample total data less new sample total data.
(a)Test conducted using Phillips "J" unleaded gasoline. All other tests conducted using M85

methanol fuel.
(b)Refernce oil test.
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Figure 8. Exhaust emissions comparison for the L-4 engine
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Figure 9. Exhaust emissions comparison for the V-6 engine

data presented earlier(l) by JPL during its initial engineering evaluations. The current values

shown for CO, HC, and NOx are all higher than those obtained just after the engine was

converted to M85, but still well within the standard California requirements. Fig. 9 presents

a plot of the results obtained for the V-6 engine whcre they too are compared with the data

presented earlier (1) by JPL. The current results show very little change for the CO and HC

values; however, NOx increased from 0.82 to 1.1 g/mile. This value for NOx was above the

California standard of 0.7 g/mile. No additional CARB laboratory time was available at that

time, so no effort was made to correct the NOx value and return the V-6 Citadon for a

recheck.

G. Economic Assessment

The extra costs to operate M85 methanol-fueled vehicles, over the costs normally allowed for

operating similar vehicles on unleaded gasoline, are generally covered when the following

items are considered:
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* The extra cost of a vehicle manufactured to operate on M85 fuel. This extra cost
can be in the order of $2,000 per vehicle, and may be more if the vehicle is

produced to operate on unleaded gasoline and M100 with no adjustments required

by the operator. ($2,000 was the added cost of each of the 1983 M85 Ford

Escorts produced for the State of California.)

* If an existing vehicle/engine is to be converted to use M85, using the BofA type

conversion, hardware costs are estimated to be approximately $500, including
plating the carburetor or fuel injectors, if required. In addition, it is estimated thaz

approximately 24 hours of a senior technician's time would be required to make

all the necessary changes, including reworking the carburetor fuel injectors. These

changes would bring the cost of vehicle/engine conversion to approximately $1,500

for each vehicle.

" If the M85 fuel distribution infrastructure is not in place, a refueling station system
would be required. A similar installation to that used at Sierra Army Depot would

be recommended to service a fleet of 20 to 40 vehicles. A 6,000-galion, double
walled, steel saddle-mounted, above-ground tank, including a California vapor

recovery system will cot approximately $9,350. The speciallv equipped Tokheim

No. 785-PR dispensing pump with a meter and register, including all California Air

Resources Board required vapor recovery system, pressure regulator valve,
dispensing hoses and nozzle, will cost approximately $1,800 installed. The total

cost of the dispensing station would therefore be approximately $11,100, assuming
it was installed similar to the Sierra Army Depot system.

Fuel Costs - M85 costs vary considerably. For example, M85 fuel cost to Fort Ord
was $0.95 a gallon plus a delivery charge of $339.00, making a 1200-gallon

(normal delivery size to Fort Ord) purchase cost $1,479, or $1.23 a gallon. Sierra
Army Depot paid the same $0.95 a gallon plus the delivery charge of $339.00;
however, Sierra purchased 6,000 gallons per delivery making their cost

approximately $1.01 per gallon. The State of California had a contract with the

same methanol supplier used by Fort Ord and Sierra Army Depot, and its cost

was reported to be approximately 0.50 per gallon plus delivery charges. Tht,
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relatively small quantities purchased by the Army compared with that purchased
by the State of California was reported as being the reason for the $0.45 less per

gallon difference in the cost to the State of California.

Fort Ord was being charged S0.84 a gallon for the ti:nleadd gasoline.

As an example, using the cumulative miles and the cumulative miles per gallon

shown in TABLE 6 for the GM vehicles operated at Fort Ord on M85 fuel, a total

of 35,419 gallons of M85 was used in the 23 M85 vehicles, at a fuel cost of

S43,565. If the same miles had been accumulated using unleaded gasoline,
approximately 17,076 gallons wold have been required, at a gasoline cost of

$14,344. Using these same data, the fuel cost, on a per mile basis, reduces to
13(cent] per mile using M85 fuel and 4.3 cents per mile using unleaded gasoline.
It can be seen that, considering the difference in the cost of the two fuels and the

differences in the economics obtained with the two fuels, using M85 increases

the fuel costs by a factor of approximately 3.0.

Engine Oil Costs - The engine oil cost for an M85 engine would be estimated to

be about twice that of an engine operating on unleaded gasoline since the oil

change interval recommended for M85 engines is about one-half that recommended

for gasoline engines.

When total maintenance costs of an M85 vehicle are compared with those of an
equivalent gasoline vehicle, the results from this demonstration program indicate

that very little difference, other than increased oil change requirements, are noted
after the initial bugs" are eliminated from the methanol vehicle.

H. General Accounting Office (GAO) Evaluation of DOD's Methanol Vehicle
Program

In early 1986, the chairman, Subcommittee on Energy and Power under the Committee on

Energy and Commerce, tasked the General Accounting Office (GAO) to evaluate the Army's

progress towards achieving the goals of the DOD Methanol-Fueled Administrative Vehicle
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Demonstraion Program. During subsequent months, GAO representatives interviewed a variety
of Army personne- as well as personnel from JPL, BFLRF, California Energy Commission
(CEC), and Bank of America. The resulting GAO report (ILl was somewhat critical of the
DOD program in drawing several inappropriate conclusions. Major points were:

a * Objective of the der, )nstration effort was not to "stimulate" industry to produce
methanol-compatible cars, but merely to demonstrate feasibility in utilizing existing
technology within a military environment.

Mileage accumulation of test vehicles proceeded slower than planned because of
problems with fuel tank sender units supplied by BofA (i.e., drivers were hesitant
to operate vehicles), the coopcrative nature of this demonstration (i.e., using

nondedicated drivers and vehicles), and unrealistic mileage accumulation goals
initially established at the program's onset.

Procurement of 1000 cars was never identified in DOD Authorization Bill as a

goal.

The GAO report also questioned the ability to assess engine durability. The GAO criticism
was based upon the sampling of vehicles and the anticipated accumulated mileage. It should
be clearly understood that the DOD program was always intended to be a demonstration and
not a designed test experiment. Further, the DOD program was initiated using essentially a
conversion technology developed and "fielded" by BofA, which had accrued considerable
mileage and experience in its methanol fuel fleet operation. The expansion of the DOD
program to include the Ford Escorts again utilized a proven technology as these same vehicle
types have accumulated more than 2,400,000 methanol fuel miles as part of CEC's fleet tests.
The experience gained within both the BofA and CEC fleet programs was subsequently used
in augmc.. ng the engine durability assessments for the DOD program. Since no major
problem has occurred at any of the four test sites, the DOD program did answer the engine
durability request given in the 1985 DOD Appropriations Bill.
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VIII. CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions

The Army Methanol-Fueled Administrative Vehicle Demonstration Program was a complete

success in that it showed:

Methanol fuel (M85) can be utilized to extend short gasoline supplies. However,

it requires that modifications be made to existing engine/vehicle fuel systems.

0 Methanol fuel (M85) can successfully be utilized in modified existing engines,

and/or engines designed to use methanol with very few problems as long as care

is taken in the selection of fuel-wetted parts to ensure their compatibility with the

methanol fuel.

0 No significant increase in individual vehicle maintenance requirements, other than

increased oil drains, was noted by any of the four groups responsible for the

operational maintenance of the methanol vehicles.

* Even though indicated wear rates, from used oil samples analyses, obtained when

using M85 fuel appear to be two to four times those obtained with similar engines

using unleaded gasoline, actual wear, as evidenced by inspections and

measurements, does not appear to be as severe as that indicated by the oil sample

analyses.

* Fuel economy, in miles per gallon, obtained for vehicles using M85 fuel is shown

to be approximately one-half that obtained in similar vehicles using regular

unleaded gasoline.

M85 refueling stations were set up and operated at each fleet site at just a slight

increase in cost, due to the cost of pump modifications and hose requirements to

ensure compatibility with M85, from that which would have been expended to set

up new gasoline refueling stations.
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* No operational problems, safety or otherwise, were encountered with any of the

four M85 refueling stations.

a Methanol fuel (M85) costs, in larger quantities, can be as low as $0.50 per gallon.

In the quantities purchased for this fleet program, the costs ranged from $0.86 to

$0.95 per gallon plus transportation costs, which added approximately $340 to each

delivery to Fort Ord and Sierra Army Depot.

The extremely satisfactory results obtained during Phases I and II of the Army

Methanol-Fueled Administrative Vehicle Demonstration Program precludes the

n,.cessity of continuing the program into the large Phase III originally planned.

B. Recommendations

Based upon the results obtained in Phases I and II of the Army Methanol-Fueled

Administrative Vehicle Demonstration Program, the following items are recommended:

" Due to the successful completion of Phase I and II, it is recommended that the

program be terminated and that Phase III of the originally planned program not be

initiated.

" When it becomes necessary for the Army to have a fuel specification for M85

methanol fuel, it is recommended that the current State of California specification

for M85 fuel be used as a model since no problems were encountered with its use

in this program, and no proprietary materials are used in its formulation.

" Three lubricants, found to indicate decreased engine wear when using M85 fuel in

one portion of the present program, are recommended for use in any future

program using M85 as a motor fuel.
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APPENDIX A

STATE OF CALIFORNIA FUEL SPECIFICATION
FOR M85 METHANOL FUEL

12/12/84

1. METHANOL, By Volume, Min 85.0%*
ASTM D 1152, 99.85% grade)

The following test method shall be used when determining
methanol-gasoline content.

ASTM D 3545 is to be modified for the determination of methanol,
utilizing the gas chromatograph described therein. Acidity and water
content results determined in 4 and 11 are to be used to normalize
values obtained by gas chromatography. Note that the remaining
portion of the fuel mixture is to be reported as gasoline.

2. GASOLINE, PREMIUM UNLEADED, By Volume 14.5 : 0.5%
(ASTM D 439), 9-11 psi RVP
Aromatics in Gasoline, 40% min. by volume, ASTM D 1319

3. VAPOR PRESSURE, dry 40-65 kPa
(ASTM D 323)

4. ACIDITY, wt%, max 0.003%
(ASTM D 1613)

5. DISTILLATION RESIDUE, max 0.5%
(ASTM D 86)

6. TOTAL CHLORIDE CONTENT, ORGANIC AND INORGANIC, max 0.0002%
(ASTM D 3120, Modified & ASTM D 2988)

ASTM D 3120 is modified for the determination of
organic chlorides

7. LEAD CONTENT, MAX 0.003 g/L
(ASTM D 3237)

8. PHOSPHORUS CONTENT, max 0.001 g/L
(ASTM D 3231)

9. SULFUR CONTENT, max 0.015%
(ASTM D 3120)

10. PARTICULATE CONTAMINANTS, max 0.1 g/L
(ASTM D 2276)

11. WATER, wt%, max 0.5%
(ASTM D 1744)
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LUBRICANT SAMPLING PROCEDURE FOR USE IN THE ARMY
METHANOL-FUELED ADMINISTRATIVE VEHICLE

DEMONSTRATION PROGRAM
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APPENDIX B

LUBRICANT SAMPLING PROCEDURE FOR USE IN THE ARMY
METHANOL-FUELED ADMINISTRATIVE VEHICLE

DEMONSTRATION PROGRAM

Lubricant Samples

Purose. Lubricant samples will be taken f-nm each vehicle and evaluated to provide data

with respect to lubricant quality, degradation, fuel dilution, lubricant additive depletion, and

wear metal content.

Sampling Schedule. A new, unused oil sample will be obtained from the initial lubricant

supply received for use in the methanol vehicles. Additional new, unused oil samples will be
required if it is determined that a different batch or batches of the selected lubricant

formulation is supplied later in the program.

A used engine oil sample will be drawn from each vehicle operating in Phase I and Phase II
of the program once each 30 days or after each 1500 miles driven, whichever occurs first.
A used engine oil sample will also be drawn just prior to each recommended oil change.

Sampling Procedure. The used engine oil sampling procedure will be the AOAP procedure

using the Oil Sampling Pump Method, subparagraph 14d., page 3 of Technical Bulletin
43-0210. The equipment/supplies required for drawing the samples are given in Table 1,

page 3 or TB 43-0210, dated 10 December 1984.

Shipping. BFLRF will provide the following items to each sampling activity in order to

facilitate the rapid shipment of oil samples to BFLRF for analysis:

0 Stick on labels for application to individual sample bottles with the required data

documentation preprinted on the labels.

* Appropriate addressed shipping containers.
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Analyses. Lubricant analyses by BFLRF will include, but not be limited to the following

evaluations:

Evaluation Method

Kinematic Viscosity, 400C and 1000C D 445

Total Acid No. D-664

Total Base No. D 2896
Fuel Dilution by G.C.
Wear Metals Determination by

ICP (Pb, Cu, Sn, Ai, Ni, Sb,
Ag, Mn, Si, B, Mg, Ca, Ba, P,
Zn, Fe, Cr) Emission Spec.

Infrared Spectra

Reporting. The data obtained from the submitted samples will be reported by letter to JPL
and the sampling activity, as a minimum, every 30 days if no significant changes in data are
noted. In the event a significant change, for example a large increase in one or more wear
metals, is noted, these data will be reported immediately by telephone to the sampling activity.
In addition, it is planned that BFLRF personnel will visit each sampling activity on a regular

basis, approximately once each month, to review the data generated, discuss any problems

encountered in the program, and assist in solving any problems that may arise.
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APPENDIX C

MONTHLY CUMULATIVE FUEL REPORTS FOR EACH VEHICLE
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Monthly Cumulative Fuel Reports for Each Vehicle

at Presidio of San Francisco
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED oDHINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIP3  VEHICLE REPORT

SOST,4ACTIVITY! PSFC '3 CHEV CITATION, 4 DOOR SEDOml
.,EHICLE USA 0: CK2264 ENGINE TYPE: L-4 PRESIDIO SHSELINE VEHICLE

MONTHLY hONTHLV MONTHLY CUUL CUMUL CUMUL
HOHTH MILES GALLONS MPG MILES CALLOHS MPG

-----------------------------------------------------------------
MAY 3a 11.3 34.3 38 J'3 .3 4.3
.jUtE 1*38 41.3 4.1.0 2226 53. 41.4

AjULX 1540 142.3 0. 766 1'5.4 19.7

-4UGUST 1i67 71.3 16.3 493 .. 5
SEPTEMBER 1207 59.2 20.14 6140 326.4
:1c'N'SER 14S3 53.0 45,.A 7623 34.4 19.S

1OVEHBER 2213 167.3 13.2 2341 552.2 17.3
.-ECEH BEP 1 9 .2117 .3 11.1 11 131? 669.5 16.6

lHHU'RY 3079 :96.5 15.7 14213 S6.0 16.4
FE1RUN1Y I154 51.7 22.3 15372 ;17.7 16.8
HARCH 2386 )49.7 16.0 17756 1066. 4 16.7

RPRIL 2337 201.5 1t.3 20145 1267 '  15.9
JUNE T;8 0.0 0.0 20513 1267.9 16.2

JUL4 749 43.9 17.1 21262 1311 .k 16.2
NUGLST 1154 76? 15.0 2241f 133:3.5 16.1

SEPTEMBER 2129 113.0 1).a 24545 1501.5 16.3
OCTOBER 1393 70.9 19.6 25938 1572.4 16.5

NIOVEMBER 630 13 . 48.1 2656S 1535.5 1s. 3
r.ECEMBER 669 43.4 15.4 27237 28 ., 16.1
.JwNUARY 2629 101.7 25.9 29366 1730 Z. 17.3

FEBRUARY 1404 91.5 15.3 31270 1.22.1 1 7. 2
MARCH 392 22.2 17.7 31662 1344 .3 17.2

;PPIL 754 53.1 1310 32416 1902.4 17.0

MAY 573 21,7 26.4 32989 1924.1 17.1

JUNE 128 12.2 10.0 33117 1936.9 17.1

JULY 581 0.0 0. 0 3369 1936.9 17.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FIJELED NDMItHISTRATIVE

VEHICLE DEhOHSTRATIOH PROGRA I - FHASE ! t 1I

MONTHLY CUMULATIVE VEHICLE PEPORT

"Osr,'NCTIVITY. PSFC '83 CHEV CITATION, 4 DOOR 'EO4N
-'EHILE 'JUS #: CK2366 ENGINE TYPE: L-4 PRESILIO BASELINE "EHICLE

MOtITHLY MOIITHLY MOHTHLY CU$UL CUMUL aU.4QL
otiO f.4 MILES GALLONS MPG M 1 ILES 4MLLO14S ;lF $
--------------------------------------------------------- -------------

NEPT'-7NER 255 32.S 7. .5 -12.S 7.I
ZoCTsCcEP -3 .4

,,#?NU R L,38. 3 . ,-

4R04 414 ." I 1 4 ,...'

PP1L z15 0.0 567% .33. Z 13.2
mA;f 45 7 Z7.2 3 , 2,Z,4 ):1. 3.1
jUHE 'a8 2..2 970 0U0. f3.9

mUl;lST 3339 ;61 .. :2. 15452 ;37.4 :5.1
EPTEhBFP 2*74 128.4 22.4 83 I. i

1OVEMOER !30 14.5 76... 13 6wr4 1 il.
DECEMBEP 1131 72.0 * , .17 99"3,7 1 55?3. 3
-4NU$P4* 11.05 !I0.4 15.3 216 7 'Ll. 'S(I,. 7
MAIRCH .,7 32.8 0.3 22333 1341.'. 1.5.7
, P 124 3:73.8 h .S 235s-, 4 |5. Z
.l, 12 3.?. 7 15.4 24194 ,4S5.G 1 ,
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEHONSTRATION PROGRAM - PHASE I & 1I

MONTHLY CUMULATIVE VEHICLE PEPORT

POST/ACTIVITY' PSFC '84 CHEV CITATION, 4 DOOR SEDAN
• EHICLE USA 0: CM3613 ENGINE TYPE: L-4 PRESIDIO hETHANOL VEHICLE

MONTHLY MONTHLV MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

JUNE 3329 275.Z :2.! 3321 275.7 12.1
JULY 33*1 275.0 !4.1 1210 550.3 13.1I " ,, 17c2 "11 13.
HUCUST 4542 350.*; 4 1.
SEPTEMSEP 4703 F26. 5,4 ; kI4 !527.i 13.4
jCTOBER 1511 140.W 10.s :7966 '6 13.1

f101EMBER 7.32 37. 5 -:.14 .* ~ 455.4 :2. a
1ARCH 1736 :2?.5 13.4 0 4S4 1 94 . 12.9
4PRIL 1t17 ;67. . .t551 1 52. 7 12.3
lA Y 13 "70.8 S. 235 11.9
-UNE '93 11.7 59.2 2W64 Z935 . 12.2
JUL'Y6 0 273. 1).9 2i34. 3 209A 11.
HLIGUST 3571 312.7 11.4 2991'  *521.7 11.9
SEPTEHBER 1139 65.i 17.4 31058 2537.3 12.0
tOVEMBER 1291 77.6 16.6 32349 2664.. 12.1
DECEMBER lost 113.4 9.5 33430 Z77Z.3 12.0
JANUARY 234 17.5 13.4 33664 Z795. 12.0
FEBRUARY 3134 219.7 14.3 36798 3015.5 12.2
MARCH 3071 306.0 10.u 39369 3321.5 12.0
APRIL 191 :93.1 10.0 41800 3514.6 11.9
MAY 1609 153.1 10.5 43409 3667.7 11.3
JUNE 1Z32 98.4 12.5 44641 3761i1 11.9
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I t II

MONTHLY CUMULATIVE VEHICLE REPURT

,OST/ACTIVITY- PSFC "34 CHEV CITATION, 4 DOOR SEDAN
i EHICLE USA 0: CM3614 ENGINE TYPE: V-6 PRESIDIO METHANOL VEHICLE

MOHTHLV MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

)JNE 1915 230.5 :,3 1915 230.5 8.3
JULY 3042 307.5 9.9 4957 533.0 9.2
.iUGUST 2548 '323. 7.9 105 61 ,t
'!=PT flBER 1380 :96.5 ? 2 9315 t057. 3.8
OCTOBER 2 16 212.6 10.1) 11431 1270.2 9.0
h"ICEMBER 726 112,5 P. 5 12157 1332.7 3.8
DECEMBER 2450 Z44.6 8.6 15107 1727.3 8.7
.1HNIJARY 3210 408.4 7.9 19317 2135.7 8.6
FEBRUARY 2812 313.6 9.0 212 9 2449.3 8.6
MARCH 4022 444.6 9.0 2515l &393.3 8.7
HPRIL 772 44.7 17.3 25923 2938.6 8.8
JUNE 1766 159.2 11.2 27639 .096.3 8.9
JULY 628 53.1 11.8 28317 3149.9 9.0
OCTOBER 2627 229.5 11.4 30944 3379.4 9.2
NOVEMBER 3269 310.5 10.5 3421w 7639.9 9.3
DECEMBER 169 180.8 10.3 36082 3870.7 9.3
JkNIJAPY 1459 165.5 S.3 37541 4036.2 9.3
FEBPUARY .?58 95.0 9.0 38399 4131.2 9.3
iARCH r987 251.a 7.9 40336 4333.0 9. 2
APRIL 2418 294.1 8.2 42804 4677.1 9.2
MAY 2067 223.3 9.2 44871 4900.9 9.2
JUN1E 239 28.7 $.3 45110 4929.6 9.2
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OPERATIONAL DATA FROM
U.S. ARMY METHAHOL-FUELED ;MIHISTRATIVE

VEHICLE DEhOHSTRATION PROGRAM - PHASE I & I

MONTHLY CUMULATIVE VEHICLE REPORT

i-OST/ACTIVITY' PSFC '84 CHEV CITATION, 4 DOOR SEDAII
VEHICLE USA #s CM3615 ENGINE TYPE: L-4 PRESIDIO METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

-----------------------------------------------------------------------------
MAY 71 6.0 t.5 71 6.0 41.8
JUNE 3684 295.7 12.5 3755 301.7 12,4
JULY 3053 254,5 1:.0 6903 W56.2 12.2
wUGUST 4103 328.9 12.5 10916 95.1 12.3
SEPTEMBER 3850 256.1 15.0 i4766 1141.2 12.9
OCTOBER 2366 214.'? 11.9 17332 1356.1 12.8
NOVEMBER 690 95.B 7.2 13022 1451.9 12.4
DECEMBER 2003 261.8 7.7 20021 !713.7 11.
FEBRUARY 2608 316.3 .2 L,2633 2030.0 11.1
MARCH 2112 259.9 8.1 *4745 2289.9 10.8
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PRO'GRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' PSFC '83 CHEY CITATION, 4 DOOR SEDAN
IiEHICLE USA 0: CM3616 ENGINE TYPE: V-6 PRESIDIO METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

----------------------------------------------------------------------------
JUNE 2700 245.1 11.0 2'700 245.1 11.0
JULY 2215 229.9 9.6 4915 475.0 10.3
XUGUST 1254 '22.0 1O.s 91169 597.0 10.3

*:EPTEMBER 982 129.4 7.6 7151 726.4 9.8
OCTOBER 1424 114.7 12.4 8575 841.1 10.2
iNOVEtBER 1265 165.2 7.7 9840 1006.3 9.8
DECEMBER 196 ,?.4 8.3 10536 1085.7 9.7
JANUARY 1333 17a.3 7.5 11369 1264.0 9.4
FEBRUARY 990 110.6 9.0 12859 1374.6 9.4
MARCH 150$ 145.S 10.3 14367 1520.4 9.4
APRIL 1329 143.5 9.3 15696 1663.9 9.4
MAY 995 142.1 7.0 16691 1806.0 9.2
JU14E 1504 156.1 9.6 18195 1962.1 9.3
JULY 1233 99.0 12.5 19428 2061.1 9.4
AUGUST 695 44.3 15.7 20123 2105.4 9.6
SEPTEMBER 1114 70.? 15.7 21237 2176.3 9.1
OCTOBER 1227 117.9 10.4 22464 2294.2 9.8
NOVEMBER 1413 96.2 14.7 23877 2390.4 10.0
DECEMBER 61 19.1 34.6 24538 2409.5 lu.2
JANUARY 670 18.7 35.3 25208 2428.2 10.4
MARCH 57 0.0 0.0 25265 2428.2 10.4
APRIL 746 49.6 15.0 26011 2477.S 10.5
MAY 964 57.4 16.8 26975 2535.2 10.6
JUNE 857 43.8 19.6 27832 2579.0 10.8
JULY 1000 38.3 26.1 28832 2617.3 11.0
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Monthly Cumulative Fuel Reports for Each Vehicle

at Fort Ord
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: FOCA '85 CHEV $-10 PICKUP
VEHICLE USA Ss CH2804 ENGINE TYPE: V-6 FT. ORD BASELINE VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

MAY 277 0.0 0.0 277 0.0 0.0
JUNE 34S 27.0 12.9 62S 27.0 23.1
JULY 405 31.1 15.6 1110 58$. 9,1
AUGUST 1105 65.2 16.9 2215 123.3 IS.0
SEPTEMBER 779 44.6 17.5 2994 167.9 i7.a
OCTOBER 483 26.2 18.4 3477 194.1 17.5
NOVEMBER k55 19.1 13.4 3732 213.2 17.5
DECEMBER 750 20.2 37.1 4402 233.4 19.2
JANUARY 984 30.7 32.1 5466 264,1 20.7
FEBRUARY 335 14.0 23.9 5801 278.1 20.9
MARCH 279 13.1 21.3 6000 291.2 20.9
OCTOBER 065 38.4 17.3 6745 329.6 20.5
NOVEMBER 235 14.7 16.0 6980 344.3 20.3
DECEMBER 320 14.5 22.1 7300 359.a 20.3
JANUARY 255 7.5 34.0 7555 366.3 20.6
FEBRUARY 205 20.0 10.3 7760 386.3 20.1
MARCH 327 17.3 18.9 8087 403.6 20.0
APRIL 442 23.1 19.1 8529 426.7 20.0
MAY '83 31.0 12.4 8912 457.7 19.5
JUNE 402 25.4 15.8 9314 483.1 19.3
JULY 817 59.4 13.8 10131 542.5 18.7
AUGUST 1244 59.7 21.2 11375 601.2 18.9
SEPTEMBER 1358 75.2 18.1 12733 676.4 18.8
OCTOBER 1234 51.3 24.1 13967 727.7 19.2
NOVEMBER 1162 49.9 23.3 15129 777.6 19.5
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & I

MONTHLY CUMULATIVE VEHICLE REPORT

FOST/ACTIVT': FOCA '95 CHEV S-10 PICKUP
,'EHICLE USA /, CM2985 ENGINE TYPE: Y-6 FT. ORD BASELINE VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
iOHTH MILES GALLONS MPG MILES GALLONS MPG
------------------------------------------------------ m --------------------
MAY 247 19.0 13.0 247 19.0 13.0
JUNE 748 37.8 19.3 995 56.8 17.5
JUL 546 39.5 13.3 154t 96.3 16.0
4UGUST .e15 36.9 -2.1 2356 133.2 17.7
: EPTEMBER 1153 45.7 16.5 3109 13.1 17.4
OCTOBER S99 38.5 1t.2 3809 217.4 17.5
tIOVEMBER 433 34.5 15.4 4341 251.9 17.2
DEEMtBER S05 38.0 21.2 5146 289.9 17.8
JANUAR' 540 38.0 14.2 5686 327.9 17.3
FEBRUARY 569 38.6 14,7 6255 366.5 17.1
MARCH 433 23.7 18.3 6688 390.2 17.1
APRIL S40 36.2 14.9 7228 426.4 17.0
MAY 516 32.1 16.1 7744 458.5 16.9
JUNE C32 33.0 19.2 3376 491.5 17.0
JULY %06 47.9 13.9 9282 539.4 17.2
HUGUST 734 42.5 17.3 10016 581.9 17.2
SEPTEMBER 687 38.0 18.1 10703 619.9 17.3
)CTOBER k;i6 25.3 24.3 1131'1 645.2 17.5
rOVEMBER 431 23.0 18.7 11750 668.2 17.6
DECEMBER ;19 28.9 11.0 12069 697.1 17.3
!AtIUARY 564 29.0 19.4 12633 726.1 17.4
FEBRUARY 516 38,4 t3.4 13149 764.5 17.2
MARCH 566 38.9 14.6 13715 $03.4 17.1
APRIL 701 46.1 15.2 14416 849.5 17.0
MAY 526 28.9 18.2 14942 878.4 17.0
JUNE 411 20.2 20.3 15353 998.6 17.1
JULY 485 27.5 17.6 15838 926,1 17.1
AUGUST 85 31.0 12.4 16223 957.1 17.0
SEPTEMBER 558 29,7 18.8 16781 936.8 17.0
OCTOBER 494 31.3 15.8 17275 1018.1 17,0
NOVEMBER 529 39.2 13.5 17804 1057.3 16.9
DECEMBER 95 t4.3 6.6 17899 1071.6 16.7
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY- FOCA '85 CHEY S-10 PICKUP
VEHICLE USA 0; C"2890 ENGINE TYPE: L-4 FT. ORD BASELINE VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS !IPG MILES CALLONS MPG
--------------------------- ----------------------------------------------------
.JY 27 0.0 0.0 27 0.0 0.0
JUNE 1116 64.0 17.4 1143 64,0 17.9
JULY 1133 60.6 ! 326 :24.S 13.7
,4UGUST ,06 47.0 u1 7332 171.1 19.4
SEPTEMBER 1046 66.0 15.3 437* 237.6 1.4
,CTOBER 1230 61.0 2 0. 5600 293.6 18.8
.OVEMBER 912 60.0 15.2 6520 35..6 13.2
DECEMBER 708 48.2 t4.7 7229 406.8 17.8
JANUNRY tl o 29.7 20.8 _13 436.1 13.0
FEBRUARY *38 21.8 15.5 S176 457.9 17.9
MARCH U1s 9.4 12.2 8291 467.3 17.7
OCTOBER 471 35.7 13.2 3762 503.0 17.4
NOVEMBER 418 26.5 15.8 910 529 .5 17.3
DECEMBER 401 17.3 23.2 95s1 546.a 17.5
JANUARY 234 3.0 29.3 93!5 554. 3 17.?
FEBRUARY 647 47.1 13.7 10462 601.9 17.4
IARCH 658 44.1 14.9 11120 646. 0 17.2
APRIL 59 37.6 14.9 11679 633.6 17.1
MAY 491 32.5 14.3 12160 716.1 17.0
JUNE 1758 97.4 13.9 13518 313.5 16.6
JULY 1091 53.2 1a.7 14609 ;71.7 16.8
AUGUST .395 40.3 22.2 15504 912.0 17.0
SEPTEMBER 944 50.2 18.3 16448 962.2 '7.1
OCTOBER 1265 63.3 20.0 17713 1025.5 17.3
HOVEIMBER 909 44.5 20.4 18622 1070.0 17.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I t II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' FOCA '85 CHEV S-10 PICKUP

VEHICLE USA 0: CM297S ENGINE TYPE; L-4 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS tPC MILES GALLONS MPG

MAY 144 13.0 6.5 344 13.0 26.5
10IHE 950 30.a 27.6 1 194 ,t3.. 27.3
IUL" .5 1 34.9 13.7 1,45 73.7 3,4
.-UGUST ::.07 43.3 ".4 2652 122. 5 21.6
.EPTEM9BE 745 38.9 19..2 339" 161.4 21.0
OCTBER :77 14.7 :4151 3774 176.1 21.4

14OVEMBEP '133 25.9 13.6 4257 202.0 21.1
DECEMBER 423 24.1 17.3 4685 226,1 20,7
JIANUARY 523 3.:3 59.4 5203 234.9 .22.2
FEBRUARY :71 0.0 0.0 5379 234.'9 22.9

OHIVERTED TO METHANOL

MARCH 467 49.3 9.5 467 49.3 9.5
APRIL e64 79.0 S,.4 113! 12c.3 8.8
14 4 .408 29 13.b 1539 153.2 9.7
JUNE 453 43.4 10.4 1992 201.6 9.9
JULY 566 59.7 9.! 2558 261.. 9.3
iiUGUST 545 65.0 'a.4 3103 326.3 9.5
'3EPTENBER I06 31.0 16.3 3609 357.3 10.1
OCTOBER 433 45.4 9.6 4047 402.7 10.0
tiOVEMBER 484 45.3 10.6 4531 448.5 t0.1
ClECEMBER !53 43.5 12.7 5034 492.0 i0.3
.JANUARY 403 0.0 0.0 5437 492.0 11.2
FEBRUARY 423 44.9 9.4 5910 536.9 11.0
MARCH 365 69.5 3.1 6475 606.4 1o.'
RPRIL 547 43.9 12.5 7022 650.3 10.8

749 38.0 19.7 7771 68 8.3 113
JUIE 593 71.2 .33 8364 759.5 11.0
JULY 472 43.5 10.9 3336 303 .0 11.0
AUGUST 561 65.5 .6 9397 368.5 103
SEPTE1BER 512 43.5 11.3 9909 912.0 30.9
OCTOBER .15 15.4 20,5 10224 927.4 11.0
HOVEMBER -403 42.6 9.5 10627 970.0 11.0
DECEMBER 555 55.0 11.9 11232 102U.0 11.0
JANUARY 68 t 73.4 3. 7 11963 1t03.4 10. 8
FEBRUARY t-31 68.4 9. 2 12594 1171 .8 10.7
MARCH ,5108 52.4 9.7 13104- 192.02 10.7
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I t II

MONTHLY CUMULATIVE VEHICLE REPORT

1OST.ACTIVITY! FOCA '85 CHEV S-10 PICKUP
vEHICLE USA 0; CM2979 ENGINE TYPE: L-4 FT. ORD METHANOL VEHICLE

MOtlTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG IILES GALLOHS MPG

----------------------------------------------------------------------------------
MAY 3 0.0 0.0 3 0.0 0.0
JUNE 710 39.3 14, 713 39.3 18.1
,1JULY 203 32.9 24.4 1516 72, 21.0
,UtUST L45 34,5 15.3 2061 106.4 19 3
SEPTEMBER 38 37.9 14.2 2599 144.6 13. 0
OCTOBER 526 23.7 22. 31.5 168.3 19.6
14OVEBER .00 22.6 1?.7 3525 190.9 13.5
DECEMBER 365 27.6 13.2 3890 218.5 17.8
J' 'UJRY 432 26.7 16.2 4322 245.2 17.6
FEBRUARY 431 27.3 15.S 4753 672.5 17.4
MARCH 83 0.0 0.0 4336 272.5 17.?

,OHVERTED TO METHANOL Mid-Month

MARCH 16 10.0 1.6 16 10.0 1.6
NPRIL 235 36.5 6.4 251 46.5 5.4
MAY 764 33.6 10.3 615 30.1 7.7
JUNE Z88 38.5 7.5 903 11I.. 7.6
JULY 583 64.6 9.0 1486 13.2 8.1
HUGUST 388 45.9 12.9 2074 229.1 9.1
SEPTEMBER 558 63.3 :3.3 2632 292.4 9.0
OCTOBER 40 55.9 11.4 3272 348.3 9.4
NOVEMBER S49 80.4 10.6 4121 42S.7 9.6
DECEMBER 687 53.1 12.9 4903 481.3 10.0
JANUARY 1128 59.3 19.0 59136 541.1 11.0
FEBRUARY 609 50.3 12.1 6545 591.4 l.1
MARCH 1163 109.3 10.6 7708 700.7 11.0
APRIL 549 53.6 10.2 8257 754.3 10.9
MAY 591 66.4 3.9 8848 220.7 10.8
JUNE 597 63.6 9.4 9445 384.3 10,7
JULY 097 78.0 9.9 10142 962.3 10.5
HUGUST 543 34.0 16.0 106S5 996.3 10.7
SEPTEMBER 545 58.2 4 11230 1054.5 10.6
OCTOBER 433 43.4 10.0 11663 1097.9 10.6
NOVEMBER 368 36.9 10.0 12031 1134.8 10.6
DECEMBER 106 7.0 15.1 12137 1141.3 10.6
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADNIHISTRATIVE

VEHICLE DEhONSTRATION PROGRAM - PHASE I & I

MONTHLY CUMULATIVE VEHICLE REPORT

POSTVACTIVITY: FOCA '95 CHEV $-10 PICKUP
VEHICLE USA 0: CM2580 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MOtITHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
iOtlTH MILES GALLONS MPG MILES GALLONS MPG

------------------------------------------------------------------------------

MAY "230 9.5 9 .5 230 9.5 Z9.5
JUNIE ;998 32.5 1S. 4 97S 42.0 20.9
JULY914 54. t0 7 t792 96.6 13.6

1U 6T I2t4 59.0 21 3056 154.,- 19.8
SEPTEMBER 1 056 36.2 4. .2 4112 190.t 21.6
OCTOBER 575 35.2 16.3 4637 226.0 20.7
4OVENBER 542 25.5 21.3 522- 251.5 20.8
DECEMBER 1 303 74,3 17.6 6537 325.8 0.1
JHHUAR';' 49 0.0 0. 0 6585 325,3 20.2

COI1VERTED TO METHA1NOL

FEBRUARY 519 69.6 7.5 519 69.6 7.5
MARCH 1430 147,7 9.7 1949 217.3 9.0
)PPTL 193 t23.3 *.1 2942 340.6 8.6
MAY 670 65.0 10.3 3612 405.6 8.9
JUNE 620 94.3 8.7 4432 499.9 8.9
JULY 920 101.3 9.0 5352 601,7 8.9
AIJGUST t6:3 70.0 8.3 5965 671.7 8.9
SEPTEMBER 904 114,2 7.9 6869 785.9 8.7
OCTOBER 059 62.6 :39 7428 348.5 8.8
HOVEMBER I;84 114.7 11.2 S712 963.2 9.0
DECEMBER 967 86.5 10.0 9579 1049.7 9.1
.JANUARY 618 74.5 8.3 10197 1124.2 9.1
FEBRUARY 673 60.5 11.2 10875 11:84.7 9.2
MARCH W98 33.7 6.7 11473 1273.4 9.0
wPRIL 1535 129.9 11.8 13008 1403.3 9.3
MAY 1117 102.9 10.9 14125 1506.2 9.4
JUNE :372 77.8 11.2 14997 1584.0 9.5
JUL\' 603 78. 8 7.7 15600 1662.3 9.4
HUGJST 905 90.7 10.0 16505 1753.5 9.4
SEPTEMBER 463 49.9 9.3 16968 1803.4 9.4
OCTOBER 634 66.0 9.6 17602 1869. 4 9.4
iiOVEMBER 445 41.0 10.9 18047 1910.4 9.4
DECEMBER 3,99 59.0 6.6 18436 1969.4 9.4
JANUARY .99 56.6 10.6 19035 2026.0 9.4
FEBRUARY 327 49.1 10.7 19562 2075.1 9.4
hARCH 349 60.6 5.8 19911 2135.7 9.3
FEBRUARY 43 0.0 0.0 19954 2135.7 9.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: FOCA '05 CHEV S-10 PICKUP
vEHICLE USA 0: CM2991 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS "PG
----------------------------------------------------------------------------
JUNE 1345 57.9 23.2 1345 57.9 23.2
JULY 725 27.4 26. 2070 34.9 24.4
WGUST 1.311 4 1. 19." Z391 126.5 22.3
SEPTEHBER 89 30.4 .. 3770 156. 24.0
OCTOBER 369 39 .3 413 196.7 21.0
tO'EMBER 109 . 8. I c.4 440 215.5 20.6
DECEMBER :91 17.? 10.8 4639 '33.2 19.9
JAiUARY 41 0.0 0. 0 46au 233.2 2u.I

,:OtIVERTED TO METH14OL

FEBRUARY 456 39.8 6.5 25 39.3 6.5
MARCH 551 70.1 7.9 309 109.9 7.4
APRIL 638 82.7 7.7 1447 192.6 7.5
MAY 620 67,3 9.2 2067 259.9 8.0
JUNE 253 36.8 6.9 2320 296.7 7.8
JULY 417 58.3 7.1 2737 355.5 7.7
mUGUST '35 42.6 7.9 3072 398.1 7.7
SEPTEHBER 467 70.5 6.6 3539 468.6 7.6
OCTOBER 458 65.2 7.0 3997 533.S 7.5
iOVEMBER 450 52.3 3. 4447 586.6 7.6
DECEMBER 407 57.6 7.1 4954 644.2 7.5
JANUARY -43 73.3 6.0 5297 F-8.0 7.4
FEBRUARY 458 138.0 3.3 5755 *56,0 6.7
MARCH 622 91.3 6.9 6377 947.3 6.7
APRIL 524 58.0 9.0 6901 t105.3 6.9
ItAY 506 77.2 6.6 7407 1092.5 6.8
JUNE 416 50.7 8.2 7823 1133.2 6.9
JULY 88 96.7 7,1 6511 1229.9 6.9
mUGUST 771 32.2 9.4 9232 1312.1 7.1
SEPTEMBEP 59 63.3 13.5 10141 1375.9 7.4
OCTOBER '22 32.2 3.3 10263 1403.1 7.3
NOVEMBER 316 37.3 3.6 10579 1495.4 7.1
DECEMBEP 6 12 90.3 6.8 11191 1585.7 7.1
JANUARY 679 118.6 5.7 11870 1704.3 7.0
FEBRUARY ;33 33.9 8.7 12603 1788.2 7.0
MARCH 564 35.5 6.6 13167 1S73.7 7.0
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 1 t II

MONTHLY CUMULATIVE VEHICLE REPORT

;OST/ACTIVITY4 FOCA '85 CHEV S-10 PICKUP
VEHICLE USA O: CM2$92 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MOtTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
OHrH MILES GALLONS MPG MILES GALLONS MPG

MAY 769 6.8 54.3 369 6.3 54.3
VUHE S49 53.5 15.9 t219 60.3 20.2

.. 78 53.4 .. 2 2296 113.7 20.2
aUiST *84 5t.7 11? 0 3280 165.4 t9.$

SEPTEMBER "85 33.5 20.4 3965 198.9 19.9
OCTOBER 776 48.7 15.9 4741 247 6 11.1
NOVEMBER !13 25.9 19.3 1254 273.5 19.2
L,ECEMBER 1207 62.0 19.5 4461 335.5 19.3
JANUARY :31 11.0 11.9 6592 346.5 t9.0

ONVERTED TO METHANOL

FEBSUARY 446 38.0 11.7 446 38.0 11.7
MARCH 1186 129.7 9.1 1632 167.7 9.7
wPRIL *96 103.0 3,7 2528 270.7 9.3
00 340 36.8 9.2 286% 307.5 9.3
JUNE 456 57.5 7.9 3324 365.u 9.1
JULY 563 67.4 S.4 3887 -132.4 9.0
AUCUST =51 63.7 3.6 4438 496.1 8.9
SEPTEMBER 7.8 64.4 10.5 5116 560.5 9.1
OCTOBER 534 59.9 3.9 5650 620.4 9.1
i4OVEMBER 729 77.3 9.4 6379 697.7 9.1
DECEMBER 397 51.4 7.7 6776 749.1 9.0
JANUARY 539 56.2 9.6 7315 803.3 9.1
FEBRUARY 506 42.0 12.0 7821 947.3 9.2
1ARCH 038 91.6 7.0 8459 938.9 9.0
:4PRIL 690 77.9 8.9 9149 1016.3 9.0
MAY 419 62.3 6.7 9568 1079.1 8.9
JUNE 641 60.0 10.7 10209 1139.1 9.0
JLY 766 95.7 8.0 10975 1234.3 8.9
HUGUST 436 $1.8 7.3 11611 1316.6 8.8
SEPTEMBEP 606 72.5 8.4 12217 1389.1 8.8
OCTOBER 5 0.0 0.0 12222 1389.I 8.8
NOVEMBER 128 17.8 7.2 12350 1406.9 8.8
DECEMBER 483 62.1 7.3 12833 1469.0 8.7
JANUARY S36 95.1 6.7 13469 1564.1 3.6
FEBRUARY 694 104.4 6.6 14163 1668.5 8.5
MARCH 707 68.9 10.3 14870 1737.4 8.6
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & 11

MONTHLY CUMULATIVE VEHICLE REPORT

,OST/MCTIVITY' FOCA '85 CHEY S-1O PICKUP
VEHICLE USA *s CM2$83 ENGINE TYPEA L-4 FT. ORD METHANOL VEHICLE

MON1THLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

-----------------------------------------------------------------------------

MAY 235 9.3 25.3 235 9.3 25.3
)UNE 1334 53.0 25.2. 1569 62.3 25.2
,tULY 119 40.1 1O0. 2333 102.4 23.3
.4uGUST 53 47.1 a0 .346 149.5 12.4
SEPTCHBER "1"10 34.5 1ip 7 4026 t84.0 21.)

4TOSER G36 27.? 15.7 4442 211.7 &1.1
is$EiBER 38 16.1 17 . 3'50 22S.3 20.8

DECEMBER 141 !1.S 11 . 4*9 240.1 20.4
,-NINUHRY 794 34.1 23.3 56S5 274.2 20.7
FEBRUARY ,172 4.0 68.0 5957 Z79.2 21.4

.ON1VERTED TO METHHNOL

MARCH 257 38.3 6.7 25 87 8.3 6.7
mPR!L 98 0.0 0.0 w55 7.3 9. 3
MAY 351 55.0 6 4 706 93.-3 7.6
JUttE 546 60.0 9.1 1252 153.3 8.2
JULY 500 57.8 8.7 1752 211.1 3.3
HUGUST .109 31.4 13.0 2161 242,50 3.9
SEPTEMBER 681 99.5 6,3 2842 342.0 8.3
OCTOBER 530 55.3 9.6 3372 397.3 8.5
NOVEMBER 485 50.3 9.6 3857 447.6 8.6
DECEMBER 490 41.3 9.3 4247 439.4 8.7
JANUARY 7 0.0 0.0 4254 439.4 8.7
MARCH 183 25.0 7.3 4437 514.4 8.6
APRIL -98 102.7 6.3 5135 617.1 8.3
MAY 969 109.0 0.9 S104 726.1 3.4
JUNE 517 59.7 3.7 6621 735.3 a.4
JULY 510 57.0 8.9 7131 042.3 3.5
AUGUST 461 44.3 10.4 7592 87.1 8.6
SEPTEMBER '20 23.5 9.4 7312 910.6 8.6
OCTOBER 412 47.2 3.7 2224 957.3 8.0
NOVEMBER '322 40.0 8.0 8546 997.3 8.6
DECEMBER 94 0.0 0.0 3640 997.8 8.7
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & ii

MONTHLY CUMULATIVE VEHICLE REPORT

TWST/ACTIVITY" FOCA "85 CHEV S-10 PICKUP
SEHICLE USA 4; CM286 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MOHTH MILES GALLONS MPG MILES GALLOHS MPG
------------------------- --------------------- -----------------------------

MAY 74 0.0 0.0

.JUHE 767 52.0 14.s 841 52.0 16.2
1553 73.5 21.1 2394 125.5 19.1

UGUST 1A.1 71.0 26. W 4274 196.S 21.8
SEPTEt1BER 477 14.0 34.1 4751 210.5 Z2.6

'ONVE.ED TO METHANOL

4 NIAURY 564 25.S 21.9 56 4 25.;. 21.9
FEBRUARY 375 33.4 11.2 939 59.2 15.9
MARCH 1052 104.0 10.1 1991 1 3.2 12.2
IPPRIL 93 109.4 8.2 2584 272.6 10.6
MAY 708 $1,? 8.7 7592 354.3 10.1
JUNE 4 9 59.3 11.1 4241 412.6 10.3
JUL" V33 35.1 6.3 4774 497.7 9.6
HUGUST 1041 142.9 7.3 5815 ,40.6 9.1
SEPTEMBER 674 75.8 8.9 6489 716,4 9.1
XCTOBER S 54 99.3 8.6 7343 315.7 9.0
NOVEMBER '57 26.2 13.6 7700 341.9 9.1
ClECEMBER 440 66.5 6.6 :140 908.4 9.0
JANUARY 423 37.4 11.4 3568 945.3 9.1
FEBRUARY 413 47.0 ..3 931 992.0 9.0
MARCH 503 59.1 8.7 9484 1050.9 9.0
iPRIL 377 30.3 12.4 9861 1081.2 9.1
MAY 349 30.5 4.3 10210 1161.7 8,9
JUNE 0 5 54.0 9.4 10715 1215.7 a a
JULY 768 68.6 5.4 11033 1294.3 S.6
iUGIJST 497 56.6 8.9 11580 1340.9 3.6
SEPTEMBER 182 67.4 5.7 11962 1408.3 8.5
OCTOBER 441 50.8 8.7 12403 1459.1 8.5
NOVEMBER 32 37.3 10.2 12785 1496.4 8.5
DECEMBER :394 62.1 6.3 131'9 1553.5 3.5
JANUARY :96 65.7 10.6 13875 1624.2 3.5
FEBRUARY 435 75.4 6.4 14360 1499.6 8.4
MiARCH 220 31.6 7.0 14580 1731.2 8.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEhONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITYt FOCA '35 CHEV S-10 PICKUP
VEHICLE USA *: CM2987 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

MAY 17 0.0 0.0 17 0.0 0.0
JUNE 1033 52.9 19.6 1055 52.9 19.9
JULY 932 42.9 21.7 1987 95.,3 20.7
AUGUST 1C20 53,7 17.4 3007 154.5 19.5
SEPTEMBER 947 49.5 19.1 3954 204.0 9.4
OCTOBER 542 35.1 15.4 449i 239.1 t8.8
1IOVEMBER 514 32.3 15.7 5010 71.5 18.4
DECEMBER 407 22,9 17.3 5417 294.a 18.4
JANUARY 29 0.0 0.0 5446 294.3 3.5

CONVERTED TO METHHNOL

FEBRUARY 106 11.0 9.6 106 11.0 9.6
MARCH ,77 71.9 6.6 583 32.9 7.0
APRIL 305 35.3 3.6 838 113.2 7.5
MAY 417 63.7 6.5 1305 131.9 7.2
JUNE 273 43.0 6.3 1579 224.9 7.0
JULY "65 49.9 7.3 1943 274.8 7.1
AUGUST 309 46.1 6.7 2252 320.9 7.0
SEPTEMBER 414 60.9 6Z .2666 381.8 7.0
OCTOBER 780 115.0 6.8 3446 496.8 6.9
NOVEMBER 796 92.2 8.6 4242 589.0 7.2
DECEMBER '93 $1.5 9.7 5035 670.5 7.5
JANUARY 1408 115.7 12.2 6443 786.2 8.2
FEBRUARY 1067 103.7 10.3 7510 889.9 8.4
MARCH 1067 118.1 9.0 8577 1008.0 8.5
APRIL 805 73.6 10.9 9382 1081.6 8.7
HAY 1108 85.8 12.9 10490 1167.4 9,0
JUNE 1206 106.2 11.4 11696 1273.6 9.2
JULY 657 36.4 7.6 12353 1360.0 9.1
iUGUST 825 31.7 10.1 13172 1441.7 9.1
SEPTEMBER i358 112.5 12,1 14536 1554.2 9.4
OCTOBER 73 89.2 8.9 15329 1643.4 9.3
HIOVEMBER 446 51.2 8.7 15775 1694.6 9,3
DECEMBER 438 48.9 9, 16213 1743.5 9.3
JANUARY 401 50.4 8.0 16614 1793.9 9.3
FEBRUARY 1040 123.0 8.5 17654 1916.9 9.2
MARCH 1070 92.6 11.6 13724 2009.5 9.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I t II

MONTHLY CUMULATIVE VEHICLE REPORT

POST..'CTIVITY' FOCA '85 CHEV S-10 PICKUP
'EHICLE USA #i CM2388 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL

MONTH MILES GALLONS MPG MILES GALLONS MPG
-------------------------------------------------------------------------------

MAY 12 0.0 0.0 12 0.0 0.0
JUNE 1233 59.4 21.1 1245 58.4 21.3
AUL'. 212 0 66.3 1.7 3365 125.2 26.9
HUCUST 68 st .. 21.6 4033 .57.0 -5.7

';ONVERTEC- TO METHANOL

DECEMBER 125 49 ..2 2.5 1213 49.2 2.5
JANUARY i001 76.6 13.t 1120' 12.5.:... 9.fj

FEBRUARY A:32 3.6 6.0 1353 164.4 e.3

MARCH 549 61.5 8.9 1907 225.9 8.4

APRIL 606 32.7 9.7 2713 308.6 3.8

MAY 921 81.6 11.3 3634 390.2 9.3

JUNE 1241 97.1 12.3 4875 427.3 10.0
JULY 1243 110.3 11.3 6118 I3 597.6 10.2

tUGUST 1062 93.0 11.4 7130 690.6 10.4

SEPTEMBER 984 99.1 11.0 8164 779.7 10.5

OCTOBER 1027 73.8 13.9 9191 S53. I 10.8
NOYEMBER 34 9 $6.5 9,8 10040 940.0 10.7
DECEMBER -s04 44.0 9.2 i0444 984.0 10.6

JANUARY 588 49.6 11.9 1 1032 1033.6 )0.7

FEBRUARY 1146 73.2 14.7 12173 1111.0 11.0

MARCH 650 63.2 10,3 1282 1175.0 10.9

NPRIL 457 62.0 7.4 132235 1237.0 10.7

NAY 507 56.7 8.9 13792 1293.7 10.7

JUNE 587 79.5 7.4 14379 1373.2 10.5

JULY 697 70.8 9.8 15076 1444.0 10.4

HUGUST 1522 140.4 10.3 16593 1534.4 10.5

SEPTEMBER 1206 115.7 10.4 17304 1700.1 10.5

OCTOBER 1093 i15.6 9.5 19397 1315.7 10.4

NOVEMBER 1474 124.3 11.9 20371 1940.0 10.5
DEC"EMBER 892 33.6 10.1 21263 2028.6 10.5

JANUARY 1294 109. 9 11.8 22557 2138.5 10.5

FEBRUARY 337 101.0 :3,3 23394 2239.5 10.4

MARCH 964 37 . 1.0 24358 2327.3 10:5
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACrIVITY' FOCA '85 CHEV S-tO PICKUP
VEHICLE USA. 0 CM2899 ENGINE TYPE: Y-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

1AY 28 0,0 0.0 28 0.0 0.0

rUNE 1117 60.6 18.4 1145 60,6 i8.9
JULY 1243 71.1 17.5 23S3 131.7 18. 1
4UCUST tuso 55.0 19.1 3433 130.7 12.4
SEPTEMBER 1756 69.4 19.5 4794 256.1 13.7
OCTOBER 1201 61.0 19.7 5995 317.t 18.9
lOVENBER V99 tl.0 36.3 6394 328. 19.5

CONVERTED TO METHANOL

JANUARY 949 118.2 8,0 949 118.2 8.0
FEBRUARY 437 56.6 7.7 1386 174, 7.9
IIARCH 972 98.7 9.3 2358 273.5 3.6
oPRIL .,44 64.3 10.0 3002 337.9 8.9
JUNE 555 64.3 8.6 3557 402.1 8.8
JULY 483 60.7 9.0 4040 462.a 8.7
AUGUST 479 51.5 9.3 4519 514.3 8.3
SEPTEMBER 519 67.3 7.7 5038 532.1 3.7
OCTOBER Z99 67.0 8.9 5637 649.1 3.7
NOVEMBER 530 45.7 11.6 6167 694.8 8.9
DECEMBER 209 27.1 7.7 6376 721.9 8.8
JANUARY 436 63.9 6.3 6812 785.3 8.7
FEBRUARY 482 57.2 8.4 7294 343.0 8.7
MARCH 594 68.7 8.6 7888 911.7 8.7
APRIL 507 60.4 8.4 8395 972.1 8.6
MAY 345 42.3 8.1 8740 1014.9 8.6
JUNE 600 58.2 10.3 9340 1073.1 8.7
JULY 511 67.2 7.6 9851 1140.3 8.6
AUGUST 541 59.8 9.0 10392 1200.1 8.7
SEPTEMBER 416 41.1 10.1 10808 1241.2 8.7
IOVEMBER 156 15.0 10.4 10964 1256.2 8.7
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & 11

MONTHLY CUMULATIVE VEHICLE REPORT

.OST/ACTIVITY: FOCA '85 CHEV 3-10 PICKUP
VEHICLE USA 0: CM2991 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG
----------------------------------------------------------------------------
MAY 62 4.2 14.3 S2 4.* 14.8
JUHE 1060 54.7 19.4 112z 3.i 19.0
JUL' 1026 63.4 16.2 2143 t22.3 17.6
:4UGUST 1134 59.2 19.2 3282 131.5 13.t
SEPTEMBER 1573 32.3 19.1 45 63.a 13.4

,OHVERTEI, TO METMr14OL

FEBRUARY ;177 77.7 1113 *77 77.7 11.3
MARCH 1127 109.3 10.3 2000 137.0 10.7
NPRIL 165 14.0 11.3 2165 201.0 10.8
MAY 393 40.6 9.7 558 141.1 10,6
JUNE 920 96.7 9.5 3473 333.7 10.3
JULY 989 t13.6 8.7 4467 451.9 9.9
"'UGUST 1142 117.2 5.7 3609 569.1 9,9
SEFTEMBER 1137 99.0 11.6 6746 ;67.1 10.1
OCTOBER 1159 98.1 11.8 7905 765.2 10.3
tOVEMBER 942 39.2 10.6 8847 354.4 10.4
DECEMBER 1059 91.9 11.5 9906 946.3 lU.5
.JAHUARY 956 77.5 12.3 10862 1023.3 10.6
FEBRUARY 131Z 104.4 12.6 12175 1123.2 10.8
MARCH 994 103.3 9.6 13169 1231.5 10.7
APRIL 780 83.5 9.3 13949 1315.C 10.6
MAY 1302 115.3 11.3 15251 1430.3 10.7
JUNE 1000 .93 11.2 16251 1519.6 10.7
JULY 971 87.1 11,1 17222 1606.7 t0,7
AUGUST 671 94.1 7.1 17893 1700.3 10.5
SEPTEMBER 1291 93.1 13.9 19184 1793.9 10.7
OCTOBER 1162 150.6 9.0 20546 1944.5 10.6
NOVEMBER 938 112.3 8.3 21484 2057.3 10,4
DECEMBER 1022 97.3 10.5 22506 2154.6 10.4
JWHUARY 1034 112.4 9.6 23590 2267.0 10.4
FEBRURRY 635 91.0 7.0 24225 2358.0 10.3
MARCH ,305 55.0 5.5 24530 2413.0 10.2
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE ! & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' FOCA '85 CHEV S-10 PICKUP
dEHICLE USA 0: CM2892 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG 14!LES GALLONS MPG

--------------------------------------------------------------------------------

' 1Y 42 0.0 0.0 42 0,0 0.0
JUNE 1274 64,4 19.3 r16 64.4 20.4

JUL 1193 13.3 I. 3 7' 133,2 11.

SEPTEMBER 793 44.5 17.3 .337 230.3 19.0
)CTOBER 1436 67.1 LI .4 5s23 Z97 .I ?9.5
HOVEMBER '33 38.4 19. 6556 336.3 19.5

,OHVERTED TO METHANOL

JANUHRY 911 a4.0 10.3 91l 34.0 10.8
FEBRUARY 320 46.4 6.9 1231 130.4 9.4
MARCH 237 13.2 13.0 146: 143.6 9.9
OCTOBER 419 67.5 6.2 1387 216.1 $.7
HOVEMBER 769 49.1 15.7 2656 265.2 10.0
DECEMBER t07 63.3 9.5 3263 329.0 9.9
JANUARY 016 93.1 8.3 4079 422.1 9.7
FESPUR'RY .5 4.4 10.5 4964 506.5 9.3
MARCH *96 82.1 10.9 5960 588.6 10.0
HPRIL *57 99.7 :3.7 6717 687.3 9.8
MAY 770 92.9 a.3 7437 730.2 9.6
JUNE .89 99.7 9.9 3476 879.9 9.6
JULY *72 94.0 8.2 9249 973.9 9.5
AUGUST 92 84.1 11.0 10175 1053.0 9.6
SEPTEMBER 751 39.6 3.4 10926 1147.6 9.5
OCTOBER S40 953 :9.3 11766 1243.4 9.5
NOVEMBER 413 17.5 23.6 12179 1260.9 9.7
DECEMBER 52 64.4 3.6 12731 1325.3 9.6
JANUARY t40 74.0 ..6 13371 1399.3 9.6
FEBRUARY 1133 112.0 10.1 14504 1511.3 9.6
MARCH 771 78.3 9.3 15275 1539.0 9.6
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & I!

MONTHLY CUMULATIVE VEHICLE REPORT

POST/AGTIVITY" FOCA '85 CHEV S-10 PICKUP
*,EHICLE USA Ot CM2893 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONtTHLY MONTHLY MONTHLY CUMUL CUMUL CUNUL
MONTH MILES GALLONS MPG MILES GALLONS MPG
----------------------------------------------------------------------------------
M04Y s0 4.9 14.3 ? 0 4.9 16.3

JUNE 1023 58.2 17.6 1103 63.1 17.5
1358 71.4 1 ,0 2461 134.5 1.3

4ucUSr t9g 30.0 1i. 3057 164. . IS
SEPTEMBER '29 9.7 33.0 3396 s74,.' 19.4

O"'ONVERTED TO METHHNOL

DECEMBER 231 57.9 4.0 231 57.9 4.0

JANUARY 26 75. 10.9 1057 1t3.7 7.9

FEBRUNRY 236 26.0 9.1 1293 159.7 3.1

MARCH 614 73.4 8 4 1907 233.1 3,2

APRIL 607 67.0 9.1 2514 300.1 8.4
MAY 151 63.4 8.7 3065 363.5 8.4

JUNE 581 68.0 .5 3646 431.5 3.4
JULY 507 58.7 3.6 4153 490.2 8.5
AUGUST 365 42.8 8.5 451S '33.0 3.5

SEPTEMBER 653 66.7 9.3 5171 599.7 3.6
OCTOBER 743 70.3 10.6 5914 670.0 8.8
NOVEMBER 931 84.0 11.1 6845 754.0 9.1

DECEMBER 723 65.9 11.0 7568 319.9 9.2

JANUARY 530 57.7 9.2 8098 377.6 9.2
FEBRUARY 525 62.5 3.4 8623 940.1 9.2

MARCH 748 37.3 9.3 3971 977.4 9.2

APRIL 599 72.0 8.3 9570 1049.4 9.1

MAY 533 53.7 9.9 10103 1103.1 9.2

JUNE 500 54.0 9.3 10603 1157.1 9.2

JULY 602 59.6 10.1 11205 1216.7 9.2

AUGUST 126 87.9 7.1 11831 1304.6 9.1

SEPTEMBER ?60 16.3 9.8 11991 1320.9 9.1

NOVEMBER 55 4.1 13.4 12046 1325.0 9.1
DECEMBER 436 52.5 8.3 12482 1377.5 9.1
JANUARY 412 42.4 9.7 12894 1419.9 9.1
FEBRUARY 449 29.0 15.5 13343 1448.9 9.2

MARCH 364 43. 7 8.3 13707 !492.6 9.2
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & I

MONTHLY CUMULATIVE VEHICLE REPORT

'OST/ACTIVITY. FOCA '85 CHEV S-10 PICKUP
.'EHICLE USA 4: CM2894 ENGINE TYPE: L-4 FT. ORD METHANOL VEHICLE

MOOlTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

-- - -- - -- - - - - -- - - - - -- - - - - -- - - - - -- - - - - - --------~lm•
MAY 282 19.5 14.5 232 19.5 14.5
JUNE 181 38.6 .8.0 t363 53.2 23.5

;UL', 473 35.4 24.3 2241 93.5 24.0
iUGUST S466 43.9 14,.7 3107 137.4 22.6
SEPTSMBER 1168 50.1 23.3 4275 137.5 22.8
OCTOBER 1342 72.6 1$.5 5617 260.1 21.6
'1OEMBER 1047 54,1 19.4 6664 314.2 21.2
DECEMBER *57 43.1 19.9 7521 757.3 21.0
JANUARY 1273 50.3 25.3 8794 407.6 21.6
FEBRUARY 542 29.0 18.7 9336 436.6 21.4

k;OVERTED TO METHANOL

MARCH 93 10.0 9.3 93 20.0 9.3
OCTOBER 128 6.5 19.7 221 16.5 13.4
HOVEMBER 748 63.5 11.8 969 30.0 12.1
DECEMBER 98e 95.5 10.3 1957 175.5 il.2
JkHUARY ,.40 9.2 47.3 2397 134,7 13.0
FEBRUARY 515 38.3 13.4 2912 223.0 13.2
MARCH .62 62.1 10.7 3574 285.1 12.5
APRIL 602 55.3 10.9 4176 340.4 12.3
MAY 37 42.3 9.0 4563 383.2 11.9
JUNE $28 77.7 10.7 5391 460.9 1.7
JULY 473 36.0 13.1 5864 496.9 11.8
AUGUST 639 60.2 10.6 6503 557.1 11.7
SEPTEMBER 120 21.0 5.7 6623 578.1 11.5
DECEMBER 523 0.0 0.0 7146 578.1 12.4
JANUARY 403 60.5 6.7 7549 633.6 11.3
FEBRUARY 297 34.2 3.7 7846 672.3 11.7
MARCH 346 22.3 15.5 8192 695,1 11.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY- FOCA '$5 CHEV $-10 PICKUP
tEHICLE USA 0: CM2895 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONlTHLY MONTHLY MONTHLY CUMUL CUIIUL CUMUL
1ONTH MILES GALLONS MPG MILES GALLONS MPG

MAY iC6 13.0 :3.2 106 13.0 8.2
JUNE 567 39.0 14.5 673 52.0 f2.9
JULY 95 30.4 !'1 l2&S 2.4 :5.4
UGIJT 93 29.5 13.3 !661 11*.. 14.a

SEPTEI4BER 1159 66. 17 .3 280 178. 15.3
OCTOBEP "12 44.9 5. 3532 2I .7 z's
NOVEMBER 293 27,Z 2 .5 4130 251.! 16.4
DECEMBER %:44 53.0 15.9 4974 3U4.5 16.3
JANUARY 761 38.5 19 . 5735 343.0 16.7
FEBRUARY 496 31.' 15.5 62zt 374.9 16.6
$ARCH 12l 9.0 17.4 6352 33l.9 16.5

:OHVERTED TO METHANOL Mid-Month

MARCH 75 25.0 3.0 75 25.0 3.0
APRIL 138 13.1 18.7 41- 43.1 9.6
MAY 597 77.7 7.7 1010 120.3 8.4
JUNE 1006 83.2 12.1 016 .04. 9.9
JULY 850 85.5 9.9 2a66 239.5 9.9
AUGUST 1129 91.5 12.3 3995 331.0 10.5
SEPTEMBER 111 102.5 10.9 5113 483.5 10.6
OCTOBER *:42 81.7 10.3 5955 565.2 20.5
NOVEMBER E34 100.2 3.3 6789 665.4 10.2
DECEMBER 959 89.7 9.6 7648 755.1 10.1
JANUARY 776 52.2 14.9 3424 307.3 20.4
FEBRUARY 105$ 88.3 12.0 9432 395.6 10.6
IARCH 1545 118.0 13.1 11027 1013.6 10.9
APRIL 1195 123.8 9.7 12222 1137.4 10.7
MAY 1288 13800 9.3 13510 1275.4 10.6
JUNE 1621 153.7 10.5 151'1 1429.1 10.6
JULY 973 92.8 10.5 16104 1521.9 10.6
AUGUST 403 30.8 9.3 16407 1552 10.6
SEPTEMBER 401 48.6 8.3 16808 1601.3 10.5
OCTOBER 97 58.0 10.3 17405 1659.3 10.5
NOVEMBER a22 20.7 10.7 17627 1630.0 10.5
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY" FOCA '85 CHEY S-10 PICKUP
VEHICLE USA #: CM2896 ENGINE TYPE: L-4 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

MAY 77 5.4 14.3 77 5.4 14.3
JUNE 1159 44.4 26.1 1236 49.9 24.8
JULY 1170 24.4 43.0 2406 74.2 32.4
mUCUST 473 31.3 :4.9 287? 106.0 27.2
SEPTEMBER 1454 64.1 22.7 4333 170.1 25.5
OCTOBER 1452 6i.9 Z1.7 5785 237.0 24.4
NOVEMBER 1032 47.4 21.3 617 2$4.4 24.0
DECEMBER 02 47.8 18.9 771! 332.2 23.2
JANUARY 702 43.0 16.3 $421 375.2 22.4
FEBRUARY 182 9.0 20.2 a03 394.; 22.4

CONVERTED TO METHHtHOL

MARCH 670 87.8 7,6 670 )37.a 7.6
APRIL '528 63.3 8.3 1198 151.1 7.9
MAY " 92 40.5 9.7 1590 191.6 8.3
JUNE 248 38.3 6.4 1833 230.4 8.0
JULY 341 44.0 7.8 2179 274.4 7.9
AUGUST !295 60.9 9.8 2774 335.3 8.3
SEPTEMBER i195 73.4 8.1 3369 408.7 8.2
OCTOBER 435 42.1 10.3 3804 450.8 3.4
NOVEMBER 210 26.8 7.3 4014 477.6 8.4
DECEMBER 219 25.6 8.6 4233 503.2 8.4
JANUARY 143 6,1 23.4 4376 50S.3 8.6
FEBRUARY 343 41.0 8.4 4719 550.3 8.6
MARCH 296 52.4 5.6 5015 602.7 8.3
APRIL 257 37.0 6,9 5272 639.7 3.2
MAY 343 27.0 12.7 5615 666.7 8.4
JUNE "327 57.9 5.6 5942 724.6 8,2
JULY 205 27.6 7.4 6147 752.2 3.2
AUGUST 621 55.0 11.3 6768 907.2 8.4
SEPTEMBER 7363 44.0 9.3 7131 851.2 8.4
OCTOBER 367 43.1 8.5 7498 394.3 2.4
NOVEMBER 203 0 0 0. 0 7701 394.3 ,6
DECEMBER 527 66.3 7.9 3223 960.6 8.6
JANUARY 199 19.8 10.1 8427 930.4 .6
FEBRUARY 303 53.7 5.6 8730 1034.1 3.4
MARCH 123 19.1 6.4 3853 1053.2 3.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED HDMIIIISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I A I

MONTHLY CUMULATIVE VEHICLE REPORT

POSTOmCTIVITY- FOCA '85 CHEY S-10 PICKUP
VEHICLE USA 01 CH2997 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MOITHLY MONTHLY MONTILY CUMUL CUMUL CUMUL
NIONTH MItLES GALLONS MPG IILES GALLONS IIPG

------------ --------------- ------ --------------------------------------------
NAY 12 3.3 12,7 11Z 3.; 12.7
JUNE 7891 42 . 1.7 901 51.0 17.7
AULV S48 1 .4 10.4 7 032.. 43
HUCUST Q49 36 .3 15.0 2 9:3 1is.* 13.
SEPTEMBER 516 35.0 14.7 2S,4 .03.9 13.;
OCTciBER 680 59.6 11.4 3494 ;3.5 ,3.3
NOVEMBER 49 Z32.5 14.:9 3975 296. 6 13.4
DECEMBER s5s 35.1 16.7 4560 331.1 .3.;
JNUJRY 1400 53.4 20.5 5760 339.S 14.8
FEBRUARY 1328 66.6 19.3 709 456.1 15.5
MARCH 452 27.0 16.7 7540 433.1 1S.6

COUVERTED TO METHANOL Mid-Month

MARCH 43 10.0 4.3 43 10.0 4.3
APRIL 352 43.0 8.2 395 53 .0 7.5
MAY S55 61.8 10.6 1050 114.0 9.1
JUNE ':59 94.1 10.2 2009 208.* 9.6
JULY 1336 116 11.4 3345 325 7 10.3
mUGUST 04 90.' 10.0 4249 41i64 :0.2
SEPTEMBER 1194 123. 9 9.6 5443 540 .3 10.1
OCTOBER 1025 101.3 10.1 6468 641.6 10,1
NOVEMBER 1108 103.0 10.3 7576 744.6 10.2
DECEMBER 341 3. 0 9.0 7917 782 : 10.1
JANUARY 756 62.9 12.L -.673 345.5 10.3
FEBRUARY we92 44.0 13. 5 9265 889.5 10.4
MARCH 1243 121.5 10.2 10508 !011.0 10.4
wPRIL 1133 104.1 10.9 11641 li5.1 10.4
MAY 598 60.4 9.7 12229 1175.5 10.4
JUNE 1421 120.7 11 . 13650 1296.2 .0.5
JULY S63 100.5 8.6 14513 :396.7 10.4
tUGUST 2 34. 0 7,4 15135 14S0. 10.2SEPTEMBER ^0. "

EP BE60.0 10.6 15772 1540.7 10.2
OCTOBER 613 8. 7 6.9 16335 1629.4 10.1
NOVEMBER 491 74.7 6.6 16876 1704.1 9.9
DECEMBER 294 17.5 16.8 17170 172 .6 10.0
JANUARY 464 75. 7 6.1 17634 1797.3 9.8
FEBRUARY 676 81.9 8.3 18310 1379.2 9.7
MARCH Z69 60. 2 6. 1 18679 1939.4 9.6
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADNIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & 1:

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY! FOCA '$5 CHEV S-10 PICKUP
,eENICLE USA i: CM2e98 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
IONTH MILES GALLONS MPG MILES GALLONS "PG

MAY 870 47.8 13.2 370 47.3 18.2
JUNE 2982 109.2 27.3 3852 157.0 24.5
JULY 6 17 41.4 t4.9 4469 198.4 22.5
iGUCST *57 53.4 17.9 3426 W51.3 21.,
SEPTEMBER 152 8.0 19.0 557 259.8 21.5

:ONVERTED TO METHANOL

DECEMBER 416 41.2 10.1 416 41.4. 10.1
JANUARY 521 53.3 9.9 937 94 .' 9.9
FEBRUARY 294 41.7 7.1 1231 136.2 9.0
MARCH 695 63.2 11.0 1926 199.4 9.7
APRIL 486 105.7 8.4 2812 305.1 9.2
MAY i67 75.7 8.8 3479 330.8 9.1
JUNE ?38 76.4 9.7 4217 457.2 9.2
JULY 895 92.7 9.7 5112 549.9 9.3
HUGUST 148 57.5 7.8 5560 607.4 9.2
SEPTEMBER 855 63.3 8.8 6115 670.7 9.1
OCTOBER 695 73.6 9.4 6810 744.3 9.1
1OVEMBER 479 51.4 9.3 7289 795.7 9.2
DECEMBER 494 63.6 7.8 7783 359.3 9.1
JANUARY 544 77.6 7.0 8327 936.9 8.9
FEBRUARY 354 38.7 9.1 8631 975.6 8,9
MARCH 469 68.5 6.3 9150 1044.1 8.8
wPRIL 455 54.4 8.4 9605 1098.5 8.?
MAY 523 55.9 9.4 10128 1154.4 8.3
JUNE 656 67.1 9.8 10734 1221.5 3.8
JULY 561 60.4 9.3 11345 12a1.9 8.9
AUGUST 466 58.5 8.0 11811 1340.4 8.8
SEPTEMBER 464 52.0 8.9 12275 1392.4 8.8
OCTOBER 445 52.9 3.4 12720 1445.3 3.8
NOVEMBER 321 32.9 9.3 13041 1478.2 8.8
DECEMBER 446 49.5 9.0 13487 1527.7 8.8
JANUARY 309 35.7 8.7 13796 1563.4 8.3
FEBRUARY 303 44.0 6.9 14099 1607.4 8.3
MARCH ;72 42.8 6.4 14371 1650.2 8.7
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I w 1[

MONTHLY CUMULATIVE VEHICLE REPORT

POST,ACTIVITY' FOCA '85 CHEV S-tO PICKUP
VEHICL,- 4SA 6: CM2e99 ENGINE TYPE: L-4 FT. ORD METHANOL VEHICLE

M1ONTHLY MONTHLY MONTHLY CUMUL SUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

---------------------------------------------- ------------------------------
HAY 614 28.1 21.9 614 28.1 21.9
JUINE 3332 140.6 23.7 3946 16.7 23.4
JUL" 1134 49.2 Z2.s 50%0 213.4 23.2
sUt;UST 71 16.6 16.3 5351 235.0
aEPTENBER 62 5..6 12.4 5417 240.0 z

TRANSFERRED TO JPL Mid-Month

CO1VERTED TO METHANOL

SEPTEMBER -52 53.2 7.3 452 53.2 7.8
OCTOBER 0.42 30.6 t4.4 394 38.8 10.1
NOVEMBER 16t 77.0 8.6 1555 165.9 9.4
DECEMBER 556 38.S 14.3 1111 204.6 10.3
JANUARY 5t3 98.6 5.2 2624 303.2 3.7
FEBRUARY ,142 23.a 15.3 3066 332.0 9.2
"ARCH 471 48.2 9.3 3537 390.061 9.3
APRIL 425 66.8 P.4 3962 447.0 8.9
MAY 466 63.9 7.3 4423 510.9 3,7
JUNE ,45 67.3 9.6 5073 573.2 3.8
JULY .80 68.4 9.9 5753 646.6 3.9
AUGUST 591 42.5 13.9 6344 689.1 9.2
SEPTEMBER ?63 78.7 It.0 7207 767 S 9.4
OCTOBER 990 39.6 11.0 8197 $57.4 9.6
HOVEMBER S64 58.6 14.7 9061 916.0 9.9
DECEMBER 566 35.8 10.1 9627 971 3 9.9
JANUARY 585 35.5 16.5 10212 1007.3 10.1
FEBRUARY 1232 83.4 14.3 11444 1090.7 10.5
MARCH 469 40.4 11.6 11913 1131.1 10.5

TRANSFERRED TO SDP 0

,MAY 38 13.1 2.1 11951 1149.2 10.4
JUNE 73 0.0 Ole 12029 1149.2 10.5
JULY 72 0.0 0.0 12101 114 ,2 10.5
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OPERATIONAL DATA FROM
U.S. ARRY "ETHANOL-FUELED ADMINISTRATIVE

VEHICLE DE"OHSTRATION PROGRAM - PHASE I t

MONTHLY CUMULATIVE VEHICLE REPORT

POST.-*CTIVITY" FOCA "95 CHEV S-10 PICKUP
'EHICLE USA 0: CM2900 ENGINE TYPE: V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUIUL CUMUL CUUL
iONTH MILES GALLONS MPG MILES GALLONS "PG

-----------------------------------------------------------------------------
MAY 604 32.4 18.6 604 32.4 18,6
JUNE 1075 48.4 22.1 1679 $1.0 20.7
AUGUST S62 42.5 20.3 2541 123.5 20.6
SEPTENBER 755 43.* 17.Z 3296 16 7.3 19.7
OCTOBER 1085 50.5 21.5 4381 217.9 20.1
HOVEMBER 441 17,0 25.9 4922 234.S 20.5
DEPEMBER 1470 70.2 20.9 b2S2 305.0 20.6
J.iNUARY *92 10.5 $5.0 71S4 315.5 22.8

,.OHVERTED TO METHANOL

FEBRUHRY :39 30.1 4.6 139 30.1 4.6
MARCH 554 72.9 7.6 693 103.0 6.7
APRIL 455 68.0 8.2 1243 171.0 7.3
MAY 413 49.7 8.3 1661 220.7 7.5
JUNE 566 70.2 8.1 2227 290.9 7.7
JULY A24 39.9 10.6 2651 330.8 8.0
UGUST 54U 83.0 6.5 3191 413.3 7.7

SEPTEMBER 270 25.3 10.7 3461 439.1 7.9
OCTOBER 308 47.0 6.6 3769 486.1 7.8
HOVEMBER 372 42.8 8.7 4141 528.9 7.8
DECEMBER 353 45.4 7.3 4494 574.3 7.3
JAHUARY 463 50.0 9.3 4957 624.3 7.9
FEBRUARY 482 90.9 5.3 5439 715.1 7.6
MARCH 567 86.0 6.6 6006 901.1 7.5
APRIL 408 55.1 7.4 6414 856.2 7.5
MAY 378 41.5 9.1 6792 897.7 7.6
JUNE 479 52.0 9.2 7271 949.7 7.7
JULY 323 39.4 8.2 7594 989.1 7.7
AUGUST 209 23.7 8.9 7303 1012.9 7.7
SEPTEMBER 413 45.7 9.1 8221 1059.5 7.8
OCTOBER 322 41.S 7.7 8543 1100.3 7.8
NOVEMBER ,96 23.7 12.5 3939 1124.0 7.9
OCEMBER &84 61.9 4.6 9123 1185.9 7.7
,)4HUARY 230 0.0 0.0 9353 1185.9 7.9
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I 1 I

MONTHLY CUMULATIVE VEHICLE REPORT

rQST/ACTIVITY! FOCA '85 CHr' S-10 PICKUP
vEHICLE USA #: CM2901 EHGINE '?PE: Y-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

------------------------------------------------.- a-------------

MAY 968 37.6 25.7 96 07.6 5.7
JUNE 1966 89.5 22.0 2934 127.1 23.1
JULY 1680 74.8 22.5 4614 201.9 22.9
mUGUST 495 35.1. 13.9 !109 237.Z 21.5
SEPTEMBER 32 0.0 0.0 5191 237.a 2f.8

:ONVERTED TO METHANOL

DECEMBER 379 64.9 6.0 W79 62.9 6.0
JANUARY 146 23,0 6.3 525 35.9 6.1
MARCH 1250 144,1 k.7 1775 230.0 7.7
4PRIL 1133 14i. 8,0 208 371.1 7.8
MAY 1029 114..Z 9.0 3936 485.3 8.1
JUNE 1446 117.6 12.3 !3S2 602.9 8.9
JULY 1011 97.2 10.4 6393 700.1 9.1
wUGUST 532 46.3 11.5 6925 746.4 9.3
SEPTEMBER 731 79.4 9.3 7656 324.3 9.3
OCTOBER 998 102.1 8.8 3554 926.9 9.2
NOVEMBER 693 68.7 10.1 9247 995.6 9.3
DECEMBER 199 29.0 13.3 9646 1024.6 9.4
JANUARY %63 59.1 16.3 10609 1083.7 9.8
FEBRUARY 720 71.9 10.0 11329 1155.6 9.8
MARCH 490 49.2 10.0 11819 1204.S 9.8
APRIL 753 79.2 9.5 12572 1234.0 9.8
NAY 750 62.2 12.1 13322 1346.2 9.9
JUNE 1023 97.0 10.5 14345 1443.2 9.9
JULY 0 15 78.5 10.4 15160 15 i . 10.0
HUCUST 443 66.2 6.3 15603 1537.9 9.8
SEPTEMBER 579 76.8 7.5 16167 1664.7 9.7
OCTOBER At8 63.6 7.1 16675 1733 .3 9.6
NOVEMBER 459 58.2 7.9 17134 1791.5 9.6
DECEMBER 449 76.: 5 . 17533 1368.3 9.4
JANUARY 452 61.4 7.4 18035 1929.7 9.3
FEBRUARY 259 37.4 6.9 18294 1967.1 9.3
MARCH 410 45.4 9.0 13704 2012.5 9.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I & Il

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: FOCA '85 CHEV S-10 PICKUP
VEHICLE USA 0i CM2902 ENGINE TYPEi V-6 FT. ORD METHANOL VEHICLE

MONTHLY MCNTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GAi.LONS MPG MILES GALLONS MPG
----------------------------------------------------------------------------
MAY 657 28.3 23.2 657 19.3 23.2
JUNE ?53 35.9 26.5 1610 64.2 25.1
JULY Z06 11.5 17.9 1816 75.7 24.0
AUGUST 1170 53,2 22.0 2996 12S.9 23.2
SEPTEMBER 1521 65,2 23.3 4507 194.1 23.2
OCTOSER 1727 78.4 22.0 6234 272.5 22.9
HOVEMBER 1;99 57.4 24.2 7023 329.9 23.1

CONVERTED TO METHANOL

JANUARY 1356 123.6 11.0 1356 123.6 11.0
FEBRUARY 401 55.6 7.2 1757 179.2 9.8
MARCH 495 56.2 8.8 2252 235.4 9.6
APRIL 606 81.5 7.4 2858 316.9 9.0
MAY 215 30.4 7.1 3073 347.3 8.8
JUNE 556 22.7 24.5 362 370. 0 9.8
JULY 977 93.1 10.0 4606 469.1 9.8
wUGUST 537 54.9 9.8 5143 523.0 9.8
SEPTEMBER 539 56.5 9.5 5682 579.5 9.8
OCTOBER 99 33.6 11.9 6081 613.1 9.9
NOVEMBER 360 36.1 10.0 644t 649.2 9.9
DECEMBER 318 50.0 6.4 6759 699.2 9.1
JANUARY 304 20.0 15.2 7063 719.2 9.8
FEBRUARY 383 51.7 7.4 7446 770.9 9.7
MARCH 383 56.8 6.7 7829 827.7 9.5
APRIL 601 71.6 8.4 8430 899.3 9.4
MAY 496 57.0 8.7 8926 956.3 9.3
JUNE 524 56.4 9.3 9450 1012.7 9.3
JULY 502 44.0 11.4 9952 1056.7 9.4
AUGUST 302 56.9 5.3 10254 1113.6 9.2
SEPTEMBER 645 53.7 12.0 10899 1167.3 9.3
OCTOBER 606 76.9 7.9 11505 1244.1 9.2
tHOVEMBER 291 48,9 6.0 11796 1293.0 9,1
DECEMBER z35 22.0 10.7 12031 1315.0 9.1
JANUARY 488 55.8 8.7 12519 1370.9 9.1
FEBRUARY 368 32.5 11.3 12987 1403.3 9.2
MARCH 195 31.6 6.2 13082 1434.9 9.1
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITYi FOCA '83 FORD ESCORT, 4 DOOR SEDAN
VEHICLE USA 0: CH0436 ENGINE TYPE; 1-4 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

-------- -----------------------------------------------------------------------
wUGUST Val 37.1 10.5 381 37.1 10.3
SEPTEMBER :91 26.3 7.3 572 63.4 9.0
OCTOBER 492 35,e .3 2 364 *9 .2 3.7
NOVEMBER 429 43,0 10o. 1293 142.Z 9.1
DECEMBER 37 0.0 0.0 1330 142.2 9.4
FEBRUARY :30 9.1 14.3 1460 151.3 9.6
MARCH 67 9.5 7.1 1527 160. IS 9.5
JUL' I 0.0 0.0 153: 160.8 9,6
MARCH ;78 24.0 11.6 1816 194.a 9.8
APRIL 734 63.5 11.6 2550 248.3 10.3
MAY 144 7.2 20.0 2694 255.5 10.5
JUNE 779 75.7 10.3 3473 331.2 10.5
JULY 506 50.4 10.0 3979 381.6 10.4
AUGUST 422 33.8 12.5 4401 415.4 10.6
SEPTEMBER !51 51.9 10.6 4952 467.3 10.6
OCTOBER 343 32.2 10.7 5295 499.5 10.6
NOVEMBER 795 68.5 11.6 6090 568.0 10.7
DECEMBER 543 38.5 14.1 6633 606.5 10.9
JANUARY 035 52.8 12.0 7263 659.3 11.0
FEBRUARY 743 66.1 11.2 *011 725.4 11.0
MARCH 621 64.5 12.7 3832 789.9 11.2
MAY 1 5.7 .2 3833 795.6 11.1

TRANSFERRED TO SlDP 0 Mid-Month

MAY 128 19.1 6.7 3961 814.7 11.0
JUNE 218 16.0 13.6 9179 830.7 11.0
JULY 140 9.6 14.6 9319 840.3 11.1
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OPERATIONAL DATA FROM

U.S. ARMY METHANOL-FUELED ADMINISTRAIIVE
VEHICLE DEMONSTRATION PROGRAM - PHASE i1

MONTHLY CUMULATIVE VEHICLE REPORT

'-OST/ACTIVITY' FOCA '83 FORD ESCORT, 4 DOOR SEDAN

*EHICLE USA 0: CN0437 ENGINE TYPE: 1-4 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

*-------------------------------------------------------------

JULY 2 0.0 0.0 2 0,0 0 0
mUGUST 325 28,2 11.5 327 28.2 11.6

EPTEMtBER .55 33.2 0.7 6S.1 i1.1
OCTOBER -,43 53,7 : .0 15 115.1 11.5
INOVEMBER 422 42.4 10.0 1747 157.5 11.1

(,ECEMBEP '92 19.3 9.9 193' 176.3 il.0

JANUNR, 293 28.4 10.3 223Z 205.2 10.9
FEBRUARY 249 18.4 13.5 2461 223.6 11.1

MARCH 797 61.4 13.0 327 285.0 11.5

APRIL 497 48.2 10.1 3765 333.2 11.3

MAY 374 24.7 15.1 4139 357.9 11.6
"114E .377 47.0 8.0 4516 404.9 11.2

Y 499 35.6 14.0 5015 440.5 11.4
U ST 535 40.9 13.1 5550 481.3 11.5
,TEMEER 441 52.0 S.5 5991 533.3 11.2

JCTOEn 97 62.8 9.5 653 596.1 11I.1
NOVEMBER 314 29.6 10.6 6902 625.7 11.0
CECEMBER .998 70.3 14.2 7900 696.0 11.4
J141i)ARY i90 61.3 14.5 8790 757.3 11 6
PEBRUARY 1266 102.6 12.3 10056 359.9 11.7
MARCH 708 59.5 11,9 10764 919.4 11.7

TRANSFERRED TO SIDP 9

MAY 78 8.6 9.1 10842 928.0 11.7
JUNE 145 3.6 16.9 10987 936.6 11.7
JULY 216 25.4 8.5 11203 962.0 11.6
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: FOCA "33 FORD ESCORT, 4 DOOR SEDAN
*EHICLE USA *: CH0438 ENGINE TYPE: 1-4 FT. ORD METHANOL VEHICLE

MOtITHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

AUGUST 320 25.2 12.7 320 25.2 12.7
SEPTEMBER 62 50.6 13.1 9;2 75.* 13.0
.CTOBER I00 43.4 l1.., 14 2 119',.2 12. 4
N4OVEIBER i39 40.5 0.: o921 15o.7 12.')
ClECEMBER 683 57.6 11. 9 2604 217.3 12.0
JANUARY 499 54.2 9.2 3103 271.5 11.4
FEBRUmRY 662 53.9 12.3 375 725.4 11.6
HARCH 24 26. 9 9.2 401Z 352.3 11.4
APRIL 503 41,' 12.1 4516 394.0 11.5
MAY 37 28.9 11.7 485" 422.9 11.5
JUNE 307 33.1 9.3 5160 4515.fl 11.3
JULY 372 32.7' 11.4 5532 4:88.7 11.3
RUGUST f20 54.5 11.4 6152 543.2 11.3
SEPTEMBER 675 45.0 15.0 6827 59-.2 11.6
OCTOBER £32 60.0 11.4 7509 64 3.2 11.6
NOVEMBER 474 43.6 10.9 7933 691.: 11.5
DECEMBER 632 47.6 13.3 ;615 739.4 11.7
JANUARY. 498 48.2 10.3 9117, 787., 11.6
FEBRUARY '587 47.3 12.4 9700 A34.9 11.6
MARCH 413 41.3 10.0 10113 L; 76 11.5
MAY 71 9.5 7.5 1018l 835.7 11.5
JUNE 396 1.3 13.9 10490 907.0 11.6
JULY 303 23.5 12.9 107S3 930.5 11.6
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 1I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITYi FOCA '33 FORD ESCORT, 4 OOOR SEDAN
VEHICLE USA 0: CH0439 ENGINE TYPE: 1-4 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

mUGUST 799 64.6 12.2 789 64.6 12.2
SEPTEMBER 400 36.3 1t.0 1189 100.9 11.0
OCTOBER 410 39.6 10.4 1599 140.5 11.4
NO9EMBER 321 30.7 10.5 1920 171.2 11.2
DECEMBER 272 26.8 10.1 2192 198.0 11.1
JANUARY 225 20.1 11.2 2417 213.1 11.1
FEBRUARY 311 18.7 16.6 ;723 236.8 11.5
MARCH 494 51.2 9.6 3222 28.0 11.2
APRIL 556 44.5 12.5 Z778 332.5 11.4
MAY 316 27.2 11.6 4094 359.7 11.4
JUNE 376 40.6 9.3 4470 400.3 11.2
JULY 430 44.1 9.8 4900 444.4 111.0
AUGUST ,104 41.7 9.7 5304 486.1 10.9
SEPTEMBER 205 20.1 10.2 5509 506.2 10.9
OCTOBER 336 35.5 9.5 5845 541.7 10.8
NOVEMBER 315 24.6 12.8 6160 566.3 10.9
DECEMBER 217 27.3 7.9 6377 593.6 10.?
JANUARY 269 28.9 9.3 6646 622.5 10.7'
FEBRUARY 253 25.2 10.0 6899 647.7 10.7
MARCH 177 12.9 13.8 7076 660.5 10.7

TRANSFERRED TO SIDP 0

MAY 59 9.0 6.6 7135 669.5 10.7
JUNE 246 19.0 12.9 7381 688.5 10.7
JULY 184 10.0 18.4 7565 698.5 10.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE Il

MONTHLY CUMULATIVE VEHICLE REPORT

POST.OACTIVITY' FOCA '83 FORD ESCORT, 4 DOOR SEDAN
IEHICLE USA #: CH0440 ENGINE TYPE: 1-4 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MP2a
-------------------------------------------------------------------------------
JULY 47 6.2 7.6 47 6.2 7.6
AUGUST 929 70.4 13.2 976 76.6 12.7
SEPTEMBER 413 37.9 10.9 13S9 114.5 12.1
OCTOBER 563 57.1 9.9 1952 171.6 11.4
NOVEMBER 127 9.0 14.1 2079 130.6 11.5
DECEMBER 231 25.0 11.2 2360 205.6 11.5
JANUARY 435 40.1 10.9 2795 245.7 11.4
FEBRUARY 43a 39.0 11.2 3233 284.7 11.4
MARCH 488 32.2 15.2 3721 316.9 11.7
APRIL 624 59.1 10.6 4345 376.0 11.6
MAY 504 50.3 10.0 4849 426.3 11.4
JUNE 547 47.4 11.5 5396 473.7 !1.4
JULY W04 52.6 9.6 5900 526.3 11.2
AUGUST 553 45.3 12.2 6453 571.6 11.3
SEPTEMBER 615 51.9 11.8 7068 623.5 11.3
OCTOBER 549 65.7 8.4 7617 689.2 11.1
NOVEMBER 567 71.4 7.9 ;184 760.6 10.3
DECEMBER 434 50.0 9.7 3668 810.6 10.7
JANUARY A58 67.3 9.3 9326 377.9 10.6
FEBRUARY '09 42.2 12.1 9335 920.1 10.7
MARCH 37a 36.9 10.2 10213 957.0 10.7

TRANSFERRED TO SIDP 0

MAY 47 0.0 0.0 10260 957.0 10.7
JUNE 255 17.0 15.0 10515 974.0 t0'
JULY 32 10.0 3.2 10547 984.0 10.7
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OPERATIONAL DATA FROM

U.S. ARMY MET14ANOL-FUELED ADMINISTRATIVE
VEHICLE DEMONSTRkTIOH PROGRAM - PHASE I & It

MONTHLY CUMULATIVE VEHICLE REPORT

-OST/ACTIVITY: FOCA '83 CHEV CITATION, 4 DOOR SEDAN
YEHICLE USA 0: CN0491 ENGINE TYPEi V-6 FT. ORD METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

-----------------------------------------------------------------------------

NOVEMBER 224 18.4 12.2 224 18.4 12.2
DECEMBER 109 12.5 3.7 333 30.9 10.8
JANUARY 294 24.2 12.1 627 55.1 11.4
FEBRUARY 761 34.2 10.6 988 89.3 11.1
MARCH 341 50.8 6.7 1329 140.1 9.5
APRIL 352 33.5 10.5 16s1 173.i 9.7
MAY 353 46.2 7.6 2034 219.8 9.3
JUNE 762 46.8 7.7 2396 266.6 9.0
JULY 263 16.3 16.1 2659 282.9 9.4
AUGUST 323 35.0 9.2 2982 317.9 9.4
SEPTEMBER 344 25.0 13.8 3326 342.9 9.7
UCTOBER 475 50.4 9.4 3801 393.3 9.7
NOVEMBER 429 41.3 10.4 4230 434.6 9.7
DECEMBER 415 53.8 7.7 4645 498.4 9.5
-JANUARY 613 36.7 16.7 5258 525.1 10.0
FEBRUARY 744 42.4 17.5 6002 567.5 10.6
MARCH 297 36.6 8.1 6299 604.1 10.4

IfRANSFERRED TO SlOP 0

MAY 14 0.0 0.0 6313 604.1 10.5
JUNE 152 16.5 9.2 6465 620.6 10.4
JULY 40 8.1 4.9 6505 628.7 10.3
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Monthly Cumulative Fuel Reports for Each Vehicle
at Sierra Army Depot
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPCRT

POST/ACTIVITY, SADP FORD ESCORT
VEHICLE USA 0: CN0445 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MO11THLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH tdILES GALLONS MPC MILES CALLONS MPG

NOVEMBER 32 0.0 0.0 32 0.0 0.0
DECEMBER 217 26.4 8.2 249 26.4 9.4
JANUARY $I .0 9.0 330 35.4 9.3
APRIL 161 9.0 17.9 491 44.4 11 1
MAY 1003 84.9 11.3 1494 129.3 11.6
JUNE 1984 127.2 15.6 3478 256.5 13.6
JULY .77 14.1 19.6 3755 270.6 13.9
AUGUST 353 25.? 13.7 4108 Z96.3 13.9
SEPTEMBER 98 25.5 11.7 4406 321.9 13.,
OCTOBER 166 10.0 16,6 4572 331.e 13.
NOVEMBER 297 26.6 11.2 4069 358.4 13.6
DECEMBER 144 15.0 9.6 5013 373.4 13.4
JANUARY 170 27.9 6.1 5183 401.3 2.9
FEBRUARY 278 23.5 11.8 5461 424.8 12.9
MARCH 236 1;,5 12.3 5697 443.3 12.9
APRIL 316 17.7 17.9 6013 461.0 13.0
MAY 219 7.9 27.7 6232 469.9 13.3
JUNE .28 13,3 12.5 6460 437.2 13,3
JULY 287 18.5 15.5 6747 505.7 13.3
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OPERATIONAL DATA FROM
U.S. ARMY "ETHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: SADP FORD ESCORT
.,EHICLE USA Ot CN0539 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MOHTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

DECEMBER 103 15,0 6.9 103 15.0 6.9
JANUARY 116 8.0 14.5 219 23.0 9.5
FEBRUARY 190 23.1 *.2 409 46.1 3.9
MARCH 1493 82.0 18.2 1902. 128.1 14-8
APRIL 2262 130.5 17.3 4164 258.6 16.1
MAY 768 41.3 13.6 4932 299.9 16.4
JUNE 437 38.1 11.5 5310 338.0 15.9
JULY 350 14.0 25.0 5719 352.0 16.2
AUGUST 145 9.0 16.1 5864 361.0 16.2
SEPTEMBER 756 28.8 12.4 6220 389.8 16.0
OCTOBER 376 32.5 11.6 6596 422.3 15.6
NOVEMBER 155 15.6 9.9 6751 437.9 15.4
DECEMBER 309 26.4 11.7 7060 464.3 15.2
JANUARY *33 74.5 11.2 7893 538.8 14.6
FEBRUARY 43 7.0 6.1 7936 545. 14.5
MARCH 88 6.0 14.7 89024 551.8 14.5
APRIL 405 21.4 18.9 8429 573.2 14.7
MAY 0U3 39.0 15.7 9042 612.2 14.8
JUNE 293 28.7 10.2 9335 640.9 14.6
JULY 118 15.5 7.6 9453 656.4 14.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADHIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 11

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: SADP FORD ESCORT
VEHICLE USA 0: CN0540 ENGINE TYPE: 1-4 S.m.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

------------------------------ ---------------- ---------------------
NOVEMBER 35 0.0 0.0 35 0.0 0.0
DECEMBER 330 34.1 9.7 305 34.1 t0.?
JAHUNRY 302 16.4 13.4 667 50.5 13.2
FEBRUmRY ;93 24.9 il.3 960 ?5.4 12.,
MARCH 352 33.5 10.5 1312 108.5 12.0
i4PRIL 371 23.6 15.7 1683 132.5 12.7
MAY 434 30.4 14.3 2117 162.* 13.0
JUNE V61 25.0 14.4 2478 187.9 13.2
JULY 2219 141.A 15.6 4697 329.8 14,2
mUGUST 60 7.5 8.0 4757 337.3 14.1
OCTOBER 447 29.8 15.0 5204 367.1 14.2
NOVEMBER .38 15.1 9.1 5342 382.2 14.0
DECEMBER 306 19.5 15.? 5648 401.7 14.1
JANUARY a42 29.0 8.3 5890 430.7 13.?
FEBRUARY 280 7.7 10.1 6170 458.4 13.5
MARCH 220 18.9 11.6 6390 477.3 13.4
APRIL 367 43.8 8.4 6757 521.1 13.0
MAY 131 43.7 14.4 7388 564.8 13.1
JUNE 493 37.9 13.0 7881 602.7 13.1
JULY 727 59.1 12.3 8608 661.8 13.0
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CUMULATIVE VE!ICLE REPORT

POST.'*CTIVITY- SADP FORD ESCORT
,EHICLE USA 0: CH0541 EHGINE TYPE: 1-4 S.A.C.P. METHAHOL VEHICLE

MOHTHLY MONTHLY MONTHLY CUMUL CUMUL ClJIUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

----------------------------------------------------------------------------
NOVEMBER '25 8.0 15.6 125 8.0 15.E
DECEMBER 662 57.0 11.6 787 65.0 12.1
JANUARY £64 49.5 13.4 1451 114.5 2.7
FEBRUARY 422 33.5 12.6 1373 143.0 12.7
MARCH 017 61.4 11.3 2690 217.4 12.4
APRIL 744 44.8 16.6 7434 262.2 13.1
MAY 454 36.6 12.3 3998 Z99.0 13.0
JUNE 540 31. 17.0 4428 330.3 13.4
JULY 804 63.* 11.7 5232 399 13.1
HUGUST 475 32.2 14.3 5707 431.9 13.2
SEPTEMBER 740 59.2 12.7 6447 490.0 13.2
OCTOBER 473 30.3 15.5 S925 320.8 13.3
NOVEMBER 1168 S1.4 14.3 *093 602.2 13.4
DECEMBER s17 42.1 12.3 $610 644.3 13.4
JANUARY 642 52.2 12.3 '252 696.5 13.3
FEBRUkRY 129 5.0 25.8 381 701.5 13.4
MARCH 547 45.6 12.0 9926 747.1 13.3
APRIL 561 43.8 12.8 10489 790.9 13.3
MAY 704 49.2 14.3 11193 840.1 13.3
JUNE 706 58.0 12.2 11899 898.1 13.2
JULY 562 37.2 15.1 12461 935.3 13.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMOHSTRATIOH PROGRAM - PHASE Il

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' SADP FORD ESCORT
VEHICLE USA 0: CH0542 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUhUL CUMUL CUMUL
hONTH MILES GALLONS MPG MILES GALLONS MPG

NOVEMBER 9 0.0 0.0 9 0.0 0.0
DECEMBER 911 85.0 10.7 920 $5.0 10.8
FEBRUARY 98 6.0 16.3 1013 9.1.0 It.2
MARCH 141 I8.4 7.7 1159 109.4 10.6
APRIL 1.4 22.6 9.5 1373 132.0 10.4
MAY 285 16.3 17.5 1658 148.3 1t.2
JUNE 65 9.0 7.2 1723 157.3 11.0
JULY 134 19.0 7.1 1857 176.3 10.5
AUGUST '02 14.9 13.6 2059 191.2 10.8
SEPTEMBER 122 919 12.3 2181 201.1 10.8
OCTOBER 834 57.7 14.5 3015 258.3 11.6
NOVEMBER 1167 76.5 15.3 4182 335.3 12.5
JANUARY 101 5.8 17.4 4283 341.1 12.6
FEBRUARY 305 24.8 12.3 4588 365.9 12.5
MARCH 177 23.8 7.4 4765 389.7 12.2
APRIL 161 17.0 9.5 4926 406.7 12.1
MAY 195 15.5 12.6 5121 422.2 12.1
JUNE 178 6.0 29.7 5299 423.2 12.4
JULY '36 19.0 7.2 5435 447.2 12.2
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 1I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY! SADP FORD ESCORT
%'EHICLE USA 0: CH0543 ENGINE TYPE: 1-4 S.A.D,.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG
---------------------------------------------------------------------------
HOVEMBER 19 0,0 0.0 19 0.0 0.0
DECEMBER 626 $2.2 7.6 64S 82.2 7.8
FEBRUARY !$6 78., 7.4 1231 161.1 7.6
HARCH I53 5A." 12.9 1994 219.1 9.u
APRIL 567 37.9 15 . 2551 257.,2 9.9
MA'Y 267 20.0 13.4 281c 277.2 10.2
JUHE 38 8.9 4.3 "'A 96.1 10.0
JULY .73 14.4 19.0 3129 300.w 10.4
HUGUST 26 30.4 9.4 3415 330.9 10,3
SEPTEMBER 1559 36.0 18.i 4974 416.9 11,9
OCTOBER 211 17.2 12.3 5115 434.1 11.9
NOVEMBER 3 23.5 .1 5121 457.S 81.3
DECEMBER 1 8.4 .1 5189 466.0 11.1
JANUARY 992 39.4 25.2 6191 505.4 12.2
FEBRUARY 491 51.5 9.5 6672 556.) 12.0
MARCH 575 49.7 11.0 7247 606.6 11.9
APRIL 240 20.9 11.5 7487 627.5 11.9
MAY :70 21.6 7.9 7657 649.1 l1,
JULY 76 10.9 7.0 7733 660.0 11.7
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST.IACTIVITY- SADP FORD ESCORT
.'EHICLE USA 4: CN0544 ENGINE TYPEs 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

-----------------------------------------------------------------------------
NOVEMBER 79 9.0 8.3 79 9.0 8.8
DECEMBER 334 25.7 13.0 413 34.7 11.9
JANUARY 1043 45.5 22.9 1456 30.2 18.2
FEBRUARY 341 28.2 2.1 179?7 108.4 16.6
MARCH W93 38.9 10.1 2190 147.3 14.9
NPPIL ;?7 20.7 8.6 2367 168.0 14.1
MAY !21 15.1 8.0 24%8 133.1 13.6
.UNE 1905 121.6 15.7 4393 304.7 14,4
JULY 2588 161.2 16.1 6981 465.9 i5.0
AUGUST 2185 138.5 15.8 9166 604.4 15.2
SEPTEMBER 1428 96.0 14,9 10594 700.4 15.1
DECEMBER 2 15.0 .1 10596 715.4 14.8
JANUARY t45 50.3 12.8 11241 765.7 14.7
FEBRUARY 752 84.7 8.9 11993 850.4 14.1
MARCH 523 53.5 9.8 12516 903.9 13.8
APRIL 250 24.5 10.2 12766 92S.4 13.9
MAY 784 52.0 15.1 13550 950.4 13.8
JUNE 760 58.3 13.0 14310 1038.7 13.8
JULY 568 41.8 13.6 14878 1080.5 13.3
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMItISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ CTIVITY, SADP FORD ESCORT
"EHICLE USA St CN0545 ENGIHE TYPE: 1-4 S.A.C.P. METHANOL VEHICLE

MOHTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES CALLONS MPG
----------------------------------------------------------------------------
HOVEMBER 6 0.0 0.0 6 (.0 0.u
DECEMBER 119s 107.1 11.2 1204 i07.1 1l.2
FEBRUARY 121 167.9 I2. 3325 275.u 12.1

MARCH &95 243.2 10.7 5920 C1-.2 4:4PRPL 742 68,6 10.$ 6662 ,6.9 114

MAY !143 33.6 13.7 7305 670.4 1
JUNE 354 66.5 *.3 3359 736.9 11.3
JUL0 514 54.5 9,4 3873 791.4 11.2
AUGUST 630 61.4 10.3 9503 852.S 11.1
SEPTEMBER A42 45.9 14.0 10145 898.? i1.3
JANUARY 760 24.0 15.0 10505 922.7 11.4
FEBRUwR? 110 9.7 11.3 10615 932.4 11.4
MARCH 28 6.0 4.7 10643 938.4 11.3
APRIL u43 16.0 15.2 10886 954.4 11.4
MAY 454 28.7 15.8 11340 993.1 11.5
JUNE 584 43.? 13.4 11924 1U26.; 11.6
JULY 227 16.0 14.2 12151 1042.S 11.7
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OPERATIONAL DATA FROM
U.S. ARMY HETHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 11

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY: SADP FORD ESCORT
VEHICLE USA Os CN0546 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

---------- m-----------------------------------------------------------------
NOVEMBER 2 0.0 0.0 Z 0.0 0.0
DECEMBER I02 100.2 9.0 904 100.2 1.0
JANUARY 415 45.3 9.2 13i 145.5 9.1
FEBRUARY 1630 148.0 11.0 2941 293.5 10.0
MARCH 527 53.8 9.3 3476 347.3 10.0
wPRIL t951 171.2 11.4 5427 518 5 10.5
HAY 32? 62.6 5.2 5754 581.1 9.1
JUNE 1162 114.? 10.1 6916 695.9 9.9
JULY 1451 :33.3 10.9 8367 829.1 10.1
AUGUST 332 32.1 10.3 8699 861.2 10.1
SEPTEMBER 464 51.4 12.9 9363 912.6 10.3
OCTOBER ;95 26.3 11.0 9658 939.4 10.3
NOVEMBER 278 21.6 12.9 9936 961.0 10.3
DECEMBER 1298 98.8 13.1 11234 1059.3 10.6
JANUARY 696 62.2 11.2 11930 1122.0 10.6
CEBRUARY 133 18.5 7.2 12063 1140.5 10.6
MARCH f01 56.4 8.9 12564 1196.9 10.5
APRIL 435 31.0 14.0 12999 1227.9 10.6
MAY 405 37.1 10.9 13404 1265.0 10.6
JUNE 276 51.0 5.4 13680 1316.0 10.4
JULY 252 25.7 9.3 13932 1341.7 10.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 11

MONTHLY CUMULATIVE VEHICLE REPORT

PtT.OACTIVITY' SADP FORD ESCORT
VEHICLE USA O: CH0547 ENGINE TYPE: 1-4 S.AD.P. METHANOL VEHICLE

MIONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MOHTW MILES GALLONS MPG MILES GALLONS HPG
-------------------------------------------------------------- -------------

DECEMBER 1 0.0 0.0 1 0.0 0.0
4ANUNRY 55 10.6 5.2 56 I0.6 5.3
FEBRUARY 39 10.0 9 145 20.4 70
MARCH 1563 109.5 14.3 170; 130.1 13.1
APRIL 2748 158.2 17.4 4456 288.3 15.5
MAY 451 35.3 12.3 4407 323.6 15.2
JUNE 1444 7 2. 2 20.0 6351 395.8 6.0
JULY 190 18.2 10.4 6541 414.0 15.8
AUGUST 704 40.8 17.3 7245 454.8 15.9
SEPTEMBER 334 24.2 13.8 7579 479.0 15.8
OCTOBER 1341 8.1 15.2 8920 567.1 15.7
NOVEMBER 2683 145.2 1l a . 11603 712.3 16.3
DECEMBER 142 13.8 10.3 11745 726.1 16.2
JAHUwRY 342 30.9 11.1 12097 757.0 16.0
FEBRUARY 261 17.3 14.7 12348 774.0 15.9
MARCH 454 38.4 11.3 12802 $13.2 t5.7
NPRIL 223 16.9 13.2 13025 330.1 15.7
MAY 252 20.5 12.3 13277 *50.6 15.6
JUHE at 10.0 8.1 1335$ S60.6 15.5
JULY :83 18.0 10.2 13541 873.6 15.4

112



OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 11

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' SADP FORD ESCORT
VEHICLE USA Ot CH0548 ENGINE TYPE: 1-4 S.A.D.P. "ETHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS "PG

DECEMBER 92 9.0 10.2 ?2 9.0 10.2
JANUARY 120 13.0 9.2 212 22.0 9,6
FEBRUARY 7?8 11.5 15. 390 33.5 11.6
MARCH 95 12.1 7.' 485 45.6 10.6
NPRIL 284 28.9 9.8 769 74.5 10.3
MAY 1145 67.7 16.9 1914 142.2 13.5
JUNE 199 18.0 11.1 2113 160.2 13.2
JULY 135 8.0 16,9 2248 168.2 13.4
0UGUST 337 24.6 13.7 2585 192.8 13.4
SEPTEMBER 260 26.5 9.8 2845 219.3 13.0
OCTOBER 238 14.8 16.1 3083 234.1 23.2
NOVEMBER 3 30.2 .1 308i 264.3 11.?
DECEMBER 3 30.0 It 3089 294.3 10.5
JANUARY 1164 21.7 53.6 4253 316.0 13.5
MARCH 54 8.5 6.4 4307 324.5 13.3
APRIL 56 0.0 0.0 4363 324.5 13.4
MAY 104 9.0 11.6 4467 333.5 13.4
JUNE 134 15.4 8.7 4601 348.9 13.2
JULY 81 0.0 0.0 4682 348.9 13.4

113



OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' SADP FORD ESCORT
vEHICLE USA 0: CN0549 ENGINE TYPE: 1-4 $.A.D.P. METHANOL VEHICLE

MOTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

----------------------------------------------------------------------------
DECEMBER -17 7.0 16.7 117 7.0 16.7
4HUARY 639 65.3 9.3 756 72.3 10.5
-ESRUARY/ 751 54 .1 1It.6 ti 1,07 1-37 .Zl 1 .,)

MIARCH 724 60.0 12.1 2231 197 . 11.3
APRIL 448 37.0 12.1 2679 34.2 11.4
MAY -44 29.7 14.9 3123 263.9 ;$.A
jUHE 219 12,0 18.3 3342 275.9 12.1
JULY 103 7.0 14.7 3445 282.9 12.2
AUGUST 36 9.0 9.6 3531 291.9 12.1
SEPTEMBER 433 13.3 32.6 3964 305.2 13.0
OCTOBER I 7.5 .1 3965 312.7 12.7
NOVEMBER 4 31.5 .1 3969 344.2 11.5
DECEMBER 347 0.0 0.0 4316 344.2 12.5
JANUARY al 7.6 10.7 4397 351.9 12.5
FEBRUARY s0 11.9 6.7 4477 363.7 12.3
MARCH 210 18.9 11.2 4687 382.5 12.3
APRIL 199 14.4 13.8 4896 396.9 12.3
MAY !41 15.0 9.4 5027 411.9 12.2
JUNE :33 6.8 19.6 5160 418.7 12.3
JULY 40 5.9 6.3 5200 424.6 12.2
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED AD"IHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' SADP FORD ESCORT
VEHICLE USA i CH0550 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG
-----------------------------------------------------------------------------
JANUARY 680 i2.2 10.9 680 62.2 10.9
FEBRUARY 439 44.0 10.0 1119 106.2 10.5
MARCH 577 40,2 14.4 t69i 14i.4 '1.6
NPRIL 391 34.0 11.5 208? 130.4 11.6
;1AY -93 10.0 29.3 2330 190.4 12.5
JUNE 312 33.0 9.5 1692 227.4 12.1
JULY 130 31.5 4.1 2822 254.9 11.1
sUGUST S89 74.3 12.0 371t 329.2 11.3
SEPTEMBER 477 50.2 17.5 4588 379.4 12.1
OCTOBER f34 9.3 14.4 4722 398.7 12.1
NOVEMBER 85 8.0 10.6 4307 396.7 12.1
DECEMBER !9 7.0 2.7 4826 403.7 12.0
JANUARY is 10.0 1.5 4841 413.7 11.7
FEBRUARY 70 7.4 9.5 4911 421.1 11.7
IARCH 54 7.0 7.7 4965 428.1 11.6
APRIL 57 8.0 7.1 5022 436.1 11.5
MAY 45 0.0 0.0 5067 436.1 11.6
JUNE 436 34.3 12.5 5503 470.9 11.7
JULY 7.61 29.0 12.9 5864 498.1? 11.8
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 11

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ArTIVITY- SADP FORD ESCORT
qEHICLf USA 0: CH051 ENGINE TYPE: 1-4 S.A.El.P METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL P.UMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

hOVEMBER 99 9.0 11.0 -q 19.1 i.0
DECEMBER 323 25.1 12.9 422 34.1 12.4
JANUARY 378 36.3 1.9 11000 70.4 14.2
FEBRUmRY 450 33.0 13.6 1450 103.4 14.0
MARCH 30 10.0 3.0 14-0 113.4 13.1
APRIL 184 18.0 10.2 !664 131.4 12.7
MAY 466 28.1 16.6 31 0 159.. 13.4
JUNE 499 42.5 11.7 %629 202.0 13.0
JULY 00 27.7 10.3 2?2? 229.? 12.8
AUGUST 424 32.0 13.3 3353 261.7 12.8
SEPTEMBER 1199 25.5 15.6 3752 27.2 13.1
OCTOBER 253 25.0 10.1 4005 312.2 12.8
NOVEMBER 745 23.6 14.6 4350 335.9 13.0
DECEMBER 151 27.9 5.4 4501 363.7 12.4
JANUARY 24: 16.0 15.2 4744 379.7 12.5
FEBRUARY 101 8.0 12.6 4845 397.7 12.5
MARCH 389 26.3 14.5 5234 414.5 12.6
APRIL 274 16.0 17.1 550S 430.5 f2.8
MAY 268 16.0 16.9 5776 446.5 12.9
JUNE 433 29.5 14,7 6209 476.0 13.0
JULY 765 25.1 14.5 6574 501.1 13.1
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 1I

MONTHLY CUMULATIVE VEHICLE REPORT

POST.OACTIVITY: SADP FORD ESCORT

iEHICLE USA O: CH0352 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

NOVEMBER 3 0.0 0.0 3 0.0 0.0
DECEMBER 189 17.4 10,9 192, 174 11.0
.ANUNRY o63 43. S3.3 555 61.2 9.1
FEBRUARY 361 23.5 15.4 91t 34.7 10.8
14ARCH 70 9.0 3.7 994 93.7 10.6
8PRIL 215 10.0 21.5 1209 103.7 I1.7
MAY 109 11.0 9.9 131-s 114.7 11.5
JUNE 149 10.0 14.S 14i7 1?4.? 1i1.
JULY 192 11.0 17.5 1659 135.7 12.2
4UGUST 177 10.0 17.7 t336 145.7 12.6
SEPTEMBER its 9.0 12.3 1951 $54.7 12.6
OCTOBER 68 11.0 6.2 2019 165.7 12.2
HOYEMBER 95 11.0 8.6 2114 176.7 12.0
DECEMBER 69 4.0 8.6 2183 134.7 11.8
JANUARY '11 10. 10.4 2294 195.4 il.7
FEBRUARY 112 9.0 12.4 2406 204.4 11.
MARCH 148 0.0 0.0 2554 204.4 12.5
APRIL 101 10.0 10.1 2655 214.4 12.4
HAY 119 9.7 12.3 2774 224.1 12.4
JUNE 162 19.0 8.5 2936 243.1 12.1
JULY 156 7.2 21.7 3092 250.3 12.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHNSE 11

MONTHLY CUMULATIVE VEHICLE REPORT

POSTACTIVITY: SADP FORD ESCORT
VEHICLE USA #: CH0553 ENGINE TYPE: 1-4 S.A.DP. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPC

NOVEMBER 26 0.0 0.0 26 0.0 0.0
DECEMBER 550 42.9 12.3 376 42.4 13.4
JANUARY '323 30.3 10.7 901 73.2 12.3
FEBRUARY ,37 22.3 0.4 1132 95.5 11.9
MARCH 295 30.3 9.7 1433 125.3 11,4
NPRIL 348 22.7 15.3 1781 148.5 12,0
"we Z43 22.6 10.8 2024 171.1 n1.e
JUNE 351 30.9 11.4 2375 202.0 it's
JULY 469 29.0 16.2 2844 231.0 12.3
RUCUST 1350 95.9 14.1 4194 326.9 12.8
SEPTEMBER 607 57.4 14.1 so01 394.3 13.0
OCTOBER 297 15.8 19.3 5298 400.1 13.2
NOVEMBER 362 30.7 11.3 5660 430.9 13.1
DECEMBER 359 41.8 8.6 60t9 472.6 12.7
JANUARY 696 56.1 12.3 6715 529.1 12.7
FEBRUARY 225 19.5 11.5 6940 549.6 12.7
MARCH 253 33.5 7.6 7193 582.1 12.4
APRIL 129 11.6 11.1 7322 593.r 12.3
MAY 153 17.5 8.7 7475 611.2 12.2
JUNE 07 19.4 10.7 7682 630.6 12.2
JULY 29 9.9 3.3 7711 639.5 12.1
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY* SADP FORD ESCORT
EHICLE USA *. CHOSS4 ENGINE TYPE: 1-4 S.A..P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS OOPG

----------------------- ------------ -----------------------------------------
DECEMBER 148 16.i S.9 143 I6.6 8.9
JANUARY ;69 52.3 12.s 317 68.3 11.9
FEBRUARY 114 10.4 11.0 931 79.3 i1.?
MARCH 798 47.i 16.6 1 1? 126.9 13.5
NPPIL 130 115.* 14.1 3349 "42.7 13.8
MAY 768 41.5 1$.W 4117 284.2 14.5
JUNE 704 59.0 11.9 4a21 343.2 14.0

JULY 536 40.0 13.4 5357 383.2 14.0
NUGUST 701 65.0 !0.3 605S 448.2 13.5
SEPTEMBER 476 38.4 12.4 6534 486.6 13.4
OCTOBER 401 28.4 14.1 6935 515.0 13.5
NOVEMBER "76 59.0 13.2 7711 574.0 13.4
DECEMBER 498 40.1 12.4 8209 614.1 13.4
JANUARY 478 73.0 6.5 $687 687.1 12.6
FEBRUARY 534 52.2 10.2 9221 739.3 12.5.
M04RCH 432 38.7 11.2 9653 778.0 12.4
APRIL :99 12.5 15.9 98S2 :90.5 12.5
MAY 251 21.0 12.0 10103 311.5 12.4
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POT./ACTIVITY • SADP FORD ESCORT
EHICLE USA 0: CHO55S ENGINE TYPE: 1-4 $.A.D.P. METHANOL VEHICLE

MO|1THLY MONTHLY MONTHLY CUMUL CUMUL CUNUL
MONTH MILES GALLONS MPG MILES CALLONS MPG

NOVEMBER 64 6.5 9.8 64 6.5 9.8
DECEMBER 453 43.0 8.2 4t7 49.5 9.4
JANUARY :83 27.1 10.4 7% 76.6 9.1
FEBRUmRY 194 26.V 7.7 394 103.2.7
MARCH 139 1.0 12.6 2033 114.21 0
APRIL 64 10.0 6.4 1097 124.2 3.8
MAY 21$ 29.0 7.8 1315 152.2 9.6
JUNE 254 a7.3 9.3 1569 179.5 8.7
JULY 53 9.5 5.6 1622 189.0 3.6
AUGUST 413 40.5 10.2 2035 221.5 8.9
SEPTEMBER 164 14.7 1l.2 2199 244.2 9.0
OCTOBER 108 26.3 4.1 2307 270.5 8.5
HOYEMBER 340 29.7 I.4 2647 300.2 3.8
DECEMBER 348 31.8 10.9 2995 332.0 9.0
JANUmRY 276 41.0 6.7 3271 373.0 8.8
FEBRUARY 177 25.5 6.9 3448 398.5 8.7
MARCH 260 34.3 7.6 3708 432.8 8.6
APPIL 263 32.9 8.0 3971 465.7 3.5
MAY 433 42.5 10.2 4404 508.2 3.7
JUtE 429 30.3 t3.9 4833 539.0 9.0
JULY 373 37.4 10.0 5206 576.4 9.0
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OPERATIONAL DATA FROM
U.S. ARMY fETHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY! SADP FORD ESCORT
VEHICLE USA 0: CN0556 ENGINE TYPE: 1-4 S.A.D.P. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

--------------------------------------------------------------------------------
DECEMBER 221 10.9 20.3 221 10.9 20.3
JANUARY 193 16.0 12.1 414 26.9 15.4
FEBRUARY 285 24.2 11.3 699 51.1 13.7
MARCH 391 26.4 14.3 1090 77.5 14.t
APRIL. 143 19.0 1.5 1233 96.5 12.3
MAY 283 19.2 14.7 1516 115.7 13.1
JUNE 225 20.5 11.0 1741 136.2 12.3
JULY 2267 129.6 17.5 A 008 265.8 15.1
AUGUST 1403 74.8 18.$ 5411 340.o 15.9
SEPTEMBER 510 36.1 14.1 5921 376.7 15.7
OCTOBER 284 19.5 14.6 6205 396.2 15.7
NOVEMBER 70 10.0 7.0 6275 406.2 15.4
FEBRUARY 636 45.9 13.9 69t1 452.1 15.3
MARCH 78 6.0 13.0 6989 458.1 15.3
APRIL 238 10.0 23.8 7227 463.1 15.4
MAY 189 19.1 9.9 7416 487.2 15.2
JUNE 157 10.2 15.4 7573 497.4 15.2
JULY 129 10.0 12.9 7702 507.4 15.2
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE II

MONTHLY CUMULATIVE VEHICLE REPORT

POST.OACTIVITYt SADP FORD ESCORT
VEHICLE USA Ot CHOW5 ENGINE TYPEt 1-4 S.A.D.P. tiETHAHOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLON$ MPG MILES GALLONS MPG
----------------------------------------------------------------------------
NOVEMBER 24 7,0 3.4 24 7.0 3.4
DECEMBER $70 69.7 12.5 394 76.7 11.7
4ANUmRY 725 68.1 10.6 1I1? ,44.* 11.2
FEBRU R 594 46.5 12.6 2203 191.3 11.5
MARCH 499 41.8 II.? 2692 :33.1 11.5
APRIL 434 35.0 12.4 3126 263.1 11T
MA'Y 654 53.6 12.2 3730 321.7 11
JUNE 768 56.8 13.5 4548 378.5 12.0
JULY 375 31.1 12.1 4923 409.6 12. 0
WUGUST 326 24.5 13.3 5249 434.1 12.1
SEPTEMBER 95 8.5 11.2 5344 442.6 12.1
OCTOBER a24 18.0 12.4 5568 460.6 12.1
NOVEMBER ;02 15.5 13.0 5770 476.1 12.1
DECEMBER 215 26.4 8.1 5985 502.5 11.9
JAHUARY 436 27.5 15.9 6421 530,0 12.1
FEBRUARY 530 54.3 9.9 6951 594.3 11.9
MARCH 785 49.8 15.3 7736 634.1 12.2
NPRIL 482 28.0 17.2 3213 k62.1 22.4
MAY 523 40.7 12.9 8741 702.( 12.4
JUNE 1503 28.8 17.5 9244 731.6 12.6
JULY 261 26.5 9. 9505 753.1 12.5
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Monthly Cumulative Fuel Reports for Each Vebiee

at San Antonio Real Property Maintenance Agency
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED HDMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 1!

MONTHLY CUMULATIVE VEHICLE REPORT

POST.IACTIV ITY' USAF PL'tMOUTH REL IA11tT
VEHICLE U$ 0: CB917 ENGINE TYPE: 1-4 U.S.A.F. SMSELINE VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
r:ONTH MILES GALLONS MPG MILES G6LLOHi MPG
------------------------------------------------------------------ ------------

571 %0. A
JNHUARY 574 20.0 2e.7 57 Z 7

FEBRUARY 214 7. ;0.6 2 7, Z" 2

:ARCH 487 O. 12,- 2," 472. ..
• iP P IL t*17 3 .6 1:3. I ." _'[ .0" ,

92 73 -:j~ 2 4 34 1

'uNE W.11t 13. 6 37. 6 2 9 9 7 :..
6L - 17.0 50. 1.

HUCU .T 1319 33.3 34 4 '1174 136.4 37.9
3EF ToZ'MSER 96 0 38. 5 24. ".I .e.4 *.

OCTOBEF -26 29.0 28.5 6960 203 1- 74.1
H HOVEMBER 600 18.0 33.3 75i0 22. 34.
DE.EMBER 1024 34. S 29.6 C(5S4 ,,.1 33.5
JANUNRY 709 16.0 44.3 9297 7:1 . .':4. 1
FEBRUARY 735 0.0 0.0 1002: 672a 6.3
MARCH 962 49.2 19.6 10990 7Q 1 . 74.2
MPRIL 764 33.6 19.3 1754 360.7 a.
MAY 1017 31 .0 32.- 12771 9.1.3 32.6
.UHE 923 37.0 25.1 1369. "'3 . -" .0
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMIHISTRATIVE

VEHICLE DEMONSTRATION PROCRAM - PHASE 1I

MONTHLY CUMULATIVE VEHICLE REPORT

-*O$T/mCTIVITY' USAF PLYMOUTH RELIANT
vEHICLE USA #: C8918 ENGINE TYPE: 1-4 U.S.A.F. eASELINE VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLOHS PG

.mHumRy 1064 39.0 1064 .* 4 27.3
FEBRUARY S9B 30.0 :9. 1962 9 ' 9. 4

•1PH'p63 . . .~9 . I 2 .7.

MAY 10!5 21.2 47.', 4735 1*0. 2 9.0
JUNE 1736 40.0 33.4 6 071 7100. 7. 0,3
JUL *31 31.7 29.4 7002 31 -"i 30."
MUGUST I7 10.5 17.0 7190 242.4 29.6
$EPTEMBER .64 22.0 30. 2 7844 uo4.4 19.7
OCTOBER 451 15.9 23.4 3295 230. 6
NOVEMBER 575 1t.0 31.9 870 298.3 29.7
DECEMBER 389 16.7 23.3 9259 335.0 29.4
JWHNUARY 529 14.4 36.7 9788 329.4 29.7
FEBRUARY 266 7.0 38.0 10054 336.4 29.9
MARCH l3 17. "19.5 10372 353.6 29.3
APRIL &94 9.5 30.9 10666 163.1 29.4
MAY 716 21.5 33.3 113S2 384.6 29.6
.JUNE 5 5.0 63. 11940 9:.6 30.4
JULY 65 0.0 0. 0 12005 390.1 70.6
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OPERATIONAL DATA FROM
U.S. HRMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE it

MONTHLY CUMULATIVE VEHICLE REPORT

POST.ACTV[TY • USAF PLYMOUTH RELIANT
.EH[CLE UJS 01 CB9922 ENGINE TYPE: 1-4 U.S. .F. i ASELINE VEHICLE

MONTHLY MONTHLY MONTHLY' CUMUL CUMUL CUMUL
MONTH MILES CALLOI4$ MPG MILES oLLOtI$ MPG
----------------------------- ----------------------- I -------------- ----------
JANUARY 730 38.0) I.O0 33, i 3. f. 10.0
FEBRUARY .575 3. 0 71. 955 4j;. c Z O.
mARI.CH 455 I 72 1 C) 141 ,,2.4

44P'L 944 31.0 .T* Ll. s :5.1
HAY L.82 15.7 43.4 303-1 , ,;..

JUNE ! 30 I8( S."I 5.4 s j 12.-
JUL" 466 13.0 35,3 4134 14.7 4
HUGQS:.T '342 14.4 Z.7 44 ,",1***. , , A .
'EPTS-MbER S186 29.0 0.'; 536.: :34. 1 ZS.
OCTOBER 12 13.0 39.4 5*74 ,7 1 ;9.S
NOVEMBER 32 12.0 27.7 6206 1 S 9.7
DECEMBER 430 64.;3 17.3 666 33 -9.4

,JARH Y ;20 18.0 23.3 70W. -51 ",3 1 0
FEBPUm1PY 270 0.0 0.0 732. - L5I.' I
MARIH 409 8.0 5t.! 7772 Z?.'
APRIL 352 12.9 ' "087
MAY 1013 37.2 27.: 9100 3i0. .4
JUNE 139 0.0 0.0 '?239 Tiu.-
JUL%.' 169 0.0 0. 0 94O5 31k) i. 0A 7-Z
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OPERATIONAL DATA FRO"
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' USAF PLYMOUTH RELIANT
VEHICLE USA 0; X79115 ENGINE TYPE: 1-4 U.S.A.F. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG
----------------------------------------------------------------------------
JANUwRY 173 9.0 19.2 173 9.0 t9.2
FEBRUARY 629 36.2 17.4 802 45.2 17.7
MARCH 034 45.0 1:3.5 1636 90.2 18.1
"PRIL J467 56.1 14.11 2503 14S.3 16.9
MAY 984 67.3 14.6 3487 215.6 16.2
JUNE 39 54.i 16.3 4376 270.2 16.2
JULY 707 54.6 12.9 5083 324.1 15.6
MUGUST 1227 84.4 14.5 6310 409.4 15.4
SEPTEMBER 128 16.0 8.0 643S 425.2 15.t
OCTOBER :62 32.3 20.5 7100 457.5 15.5
NOVEMBER 196 50.1 13.9 7796 507.6 15.4
DECEMBER 521 28.7 18.2 3317 536.3 15.5
JANUARY 450 36.9 12.2 8767 573.2 15.3
FEBRUARY 356 52.3 16.4 9623 625.5 15.4
MARCH 904 64.0 14.1 10527 689.5 15.3
APRIL 1057 75.2 14.1 11584 764.7 15.1
MAY 404 54.8 16.5 12488 319.5 15.2
JUNE 535 56.5 t2.1 13173 876.0 15.0
JULY 110 12.0 9.2 13283 988.0 15.0
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OPERATIONAL DATA FROM
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CUMULATIVE VEHICLE REPORT

POST/ACTIVITY' USAF PLYMOUTH RELIANT
qEHICLE USA 0: X79116 ENGINE TYPE: 1-4 U.S.A.F. METHANOL VEHICLE

MONTTHOLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALL01S MPG MILES CALLONS MPG

----------------------------------------------------------------------------
JANUARY 215 12.4 17.3 215 12.4 17.3
FEBRUARY :?5 16.6 16.1 46 29.0 16.
IA1RCH ;153 17.0 14.:3 1243 . .7 .0
wPRIL -73 45.2 17. 1 2016 '1.'
MAY 3 70 34.5 10.7 233i 125.7 19.0
JUNE 353 54.6 15.0' 3239 180.7 iau
%UL'V 22 55.5 13.0 3961 235.8 16.3
mUCUST '47 54.i 13.? 4709 290.4 16.2
SEPTEMBER 1149 71.3 16.0 5857 362.2 1.2
OCTOBER 917 62.5 14.7 674 424.7 16.0
NOVEMBER 794 55.0 14.3 7558 479.7 15.8
DECEMBER 36 65.1 14.4 8494 544.Z 15.6
JANUARY 971 61.8 15.7 94iS 606.6 15.6
FEBRUARY 500 35.0 14.3 9965 641.6 15.5
MARCH 1127 69.8 16.1 110t92 711.4 15.6
APRIL 403 34,3 11.6 11495 746.2 15.4
IIAY 483 33.5 14.4 11978 779.7 15.4
JUNE 1074 75.1 14.3 13052 ;54.:? 15.3
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OPERATIONAL DATA FRO"
U.S. ARMY METHANOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE 11

MONTHLY CUMULATIVE VEHICLE REPORT

POST.,CTIVITYi USAF PLYMOUTH RELIANT
,4HXCLE USA 0: X79117 ENGINE TYPE: 1-4 U.S.A.F. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH M1ILES GALLON$ MPG MILES GALLONS MPG
--------------------------------------- ------------ ---------------------------

4AHUARY .400 19.? 20.1 400 19.9 20.1
FEBRUNRY e28 25.1 25.0 1026 45.0 22.8

MARCH 1120 51.I 21.7 2143 96.5 22.3

APRIL -56 43.7 15.2 2804 139.3 20.1

MAY 70 59.7 i4.i 3674 199.5 i8.4

JUNE 136 43.1 14.3 4310 242.1 17.9

JULY -$6 56.0 12.2 4996 298.6 16.7

kUCUST I16 54.8 16.7 5912 353.4 16.7

SEPTEMBER 948 46.1 14.1 6560 399.5 16.4
OCTOBER 156 66.* 14.3 7516 466.3 16.1

NOVEMBER 752 52.3 14.4 8263 518.6 15.9

DECEMBER 146 65.9 14.4 9214 584.5 15.8

JANUARY 1i62 60.S 19.1 10376 645.3 16.1

FEBRUARY 541 39.9 13.6 10917 685.2 15.9

MARCH 111 ;7.2 16.6 12035 752.4 16.0

APRIL 314 15.4 20.4 12349 767.3 16.t

MAY 489 25.7 19,0 12838 793.5 16.2

JUNE 312 59.0 13.3 13650 852.5 16.0
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OPERATIONAL DATA FROM
U.S. ARMY METHONOL-FUELED ADMINISTRATIVE

VEHICLE DEMONSTRATION PROGRAM - PHASE I

MONTHLY CU6'LATIVE VEHICLE REPORT

POST,ACTIVITY' USAF PLYMOUTH RELIANT
"ENICLE USA Ss X79118 ENGINE TYPE: 1-4 U.S.A.F. METHANOL VEHICLE

MONTHLY MONTHLY MONTHLY CUMUL CUMUL CUMUL
MONTH MILES GALLONS MPG MILES GALLONS MPG

JHNUARY 213 15.9 13.4 213 15.9 13.4
FEBRUARY 1134 65.3 17.4 1347 81.2 16.6
ilARCH 1166 39.9 Z?.2 2513 121.1 20.8
mPRIL 104 77.9 ll.6 3417 199.0 17.2
MAY 468 26.2 17.9 3885 225.2 t7.3
JUNE .93 55.0 16.2 477 280.2 17.1
JULY *33 59.7 14.0 5611 339.9 16.5
AUGUST 361 26.8 20.9 6172 366.7 16.8
SEPTEMBER 501 47.3 10.6 6673 414.0 16.1
OCTOBER 1095 64.3 17.0 7768 470.3 16.2
NOVEMBER 657 44.3 19.3 8625 522.6 16.5
DECEMBER 1068 67.4 15.8 9693 590.0 16.4
JANUARY 677 30.0 17.8 10370 628.0 16.5
FEBRUARY 622 40.0 15.5 10992 668.0 16.5
MARCH 933 65.0 14.4 11925 733.0 16.3
APRIL v.88 66.0 10.4 12613 799.0 15.8
MAY 976 64.8 15.1 13589 863.8 15.7
JUNE 932 66.3 14.1 14521 930.1 15.6
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APPENDIX D

FUEL SAMPLING PROCEDURE FOR USE IN THE ARMY METHANOL-
FUELED ADMINISTRATIVE VEHICLE DEMONSTRATION PROGRAM
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APPENDIX D

FUEL SAMPLING PROCEDURE FOR USE IN THE ARMY METHANOL-
FUELED ADMINISTRATIVE VEHICLE DEMONSTRATION PROGRAM

FuZl Sampil

]rwy Fuel samples will be taken and evaluated to determine the quality consistency of the
methanol fuel delivered for use in the Army Methanol-Fueled Administrrve Vehicle
Demonstration Program.

SInling lSZ.hedule. Presidio of San Francisco - a fuel sample will be taken by A.-my
personnel from the new 550-gal refueling tank, supplied by JPL, each time the refueling tank
is refilled with more than 200 gal from a BofA fuel dispensing station.

Fort Ord and Sierra Army Depot - a fuel sample will be taken by Army personnel from the
bulk fuel tanker delivering methanol fuel to the refueling facilities each time a fuel delivery
is made. In addition, a sample will be drawn from the refueling pump approximately 8 to
24 hrs after receipt of each bulk fuel delivery.

Samvle Containers. One gallon, ICC approved, unlined, steel cans (to be supplied by BFLRF
with shipping labels) will be used to take and ship the methanol fuel samples. These cans
meet Government Specification DOT 17E and can be shipped without being enclosed in
another container if necessary. Before introducing the sample, visually inspect the sample cans
to ensure they are free of rust and do not contain any extraneous materials such as oil, dirt,
dust, etc. If cans are rusty, do not use for samples. If foreign material cannot be removed
by rinsing as described under sampling procedure, do not use for samples. Do not permit cans
to get hot from being in direct sunlight for a long period of time before introducing the
sample. Also, it is very important that filled sample cans not be allowed to sit in direct
sunlight or placed in rooms with very warm temperatures since exposure to such heat degrades
the sample.

Sampling Procedure. The following sampling procedure will be used for the methanol fuel:
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Purge filler hose and valve by discharging at least 3 timcs the hose volume through

the hose and valve. If a methanol vehicle is at the pump storage tank for
refueling, 2 to 5 gallons could be pumped into the vehicle before the sample is

taken. Otherwise, a "slop" can must be provided. Disposition of the "slop" can

will be in accordance with local SOP.

b. After purging, partially fill the sample container with fuel (about one-third full).

Cap, shake vigorously, and discard this rinse !fuel. Repeat for a total of three

rinses.

c. Fill each rinsed container with the sampled fuel to within not less than one and

one-half inches from the top. This space is for expansion of fuel if exposed to

heat for any length of time.

d. For the metal sample containers, a metal shipping insert is to be rinsed with fuel
immediately before inserting into the can opening. Make sure the insert is clean.

This insert is vital to the sealing of the sample containers and must fit flat in the

opening and be level with or slightly below the rim of the opening. If the insert

does not go in easily, use a round, flat object (such as a I-inch socket) slightly

smaller than the insert to gently force it into place. Take care, for if the insert is

bent, it will not seal. Make sure you can read "PRY OUT" printed on the insert.

e. Place the screw cap on the can and tighten as tight as possible by hand.

f. Place all filled, capped containers on their side for about 30 minutes to check for

leaks. If further tightening is necessary to stop leakage, channel-lock or water
pump pliers may be used on the metal cap, taking care to avoid damaging the cap.

ShiDing. All fuel samples are to be shipped to BFLRF as follows:

a. All samples will be -irshipped to BFLRF by Frdcral Express or other comparable
air shipping service for next day arrival.
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b. Each 1-gallon sample can will be placed in a canon provided for shipping

purposes.

c. The carton will be marked as follows:

1. "FLAMMABLE LIQUID" label (Red w/White lettering)

2. "DANGER-PELIGRO" label (Orange w/Black lenering)

3. A label bearing the following information:

"The container in this box meets the Federal
Specification for the fuel being shipped therein."

4. A label bearing the following information:

Fuel-Methanol Alcohol
FLAMMABLE LIQUID
UN-1230
Flash point: 54PF (12*C)

d. Cartons, with appropriate shipping labels, will be provided by BFLRF.

e. Samples will be shipped to:

Southwes-L Research Institute
Belvoir Fuels and Lubricants Research Facility
Attn: B.B. Baber, Bldg. 99
6'20 Culebra Road
San Antonio, "IX 78228-0510

Analyses. Upon receipt of the samples, fuel analyses conducted by BFLRF will include, but

not limited to, the following evaluations:
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Evaluation Method

GC analysis of hydrocarbons and oxygenates BFLRF
Specific Gravity D 1217
Color D 156
Copper Corrosion D 130
Reid Vapor Pressure (auto) SwRI
Sulfur D 3120 & ICP
Gum D 381
Lead D 3237
Distillation D 86
Chloride Content, Organic & Inorganic D 3120 modified
Phosphorus Content D 3231
Water D 1744
Particulate Contaminants D 2276 & HIAC
Acidity D 1613

Regrtinr. The results obtained from the fuel analyses will be reported by letter to JPL and
the supplying activity, along with any pertinent comments relative to the results obtained.
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APPENDEK E

LUBRICANT AND TRACE METAL DATA
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APPENDIX F

ENGINE WEAR MEASUREMENTS WITH
MANUFACTURER'S PRODUCTION SPECIFICATIONS
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U. S. ARMY'S METIiANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.SL, L-4 Fuel Miles
Vel4cle No.: C 3613 Unleaded
Vehicle Type: Chevrolet Citation M-15 4S.151

Location: Presidio of San Francisco, California Total 42,113

Encine We*r Mensuremerts(4)

Cylinder Number

1 3

Compresston Ring .ap4
Top 0.034 0.030 0.031 0.030
Bottom 0.026 1.023 0.029 0.030

Cylinder Bore Diameter Lo T L T L T I. T

Top 4,0025 4.o35 4.-019 4.9311 .- S 4.Z242'-0 4.0oo-31 4.-0034
Middle 4.0023 4.0019 4.0025 4.0019 4.0032 4.0021 4.002: 4.0023
Bottom 4.0010 4.0019 4.0014 4.11012 4.0022 4.0016 4.0010 4.0022
Out of Round 0.0010 13.0019 0.0011 0.0003
Taper 0.0015 - .Ld3O3 0.0007 0.002.1

I L I 1. I
Camshaft Lobe Ileight 01.29 3.212 J49 J.22.6 2S' 5 V .. J,222

dlive Stem to
tudo Clearance

Top 0.0030 0.0025 0.0031 0.0921 0.0020 0.0025 V.002 0.0019
Bottom 0.0030 0.0037 0.0036 0.0033

Connecting Rod UJarsn;s
PlIatigige Clearance 0.0020 0.0020 0.00111 0.0011

fad of Test Compression
Pressure IpSI,. 145 145 135 145

CrAnshaft %lamn Iearincs 1 2 3 4 5
Pla3tt;age elearunce .oU- a .V 0 .UQz 1 o.o0-1 -0013

EnO of Test Blow-Bly Rteb RPIM Oil Pressure. psi Flow Role. e(m Pressure . tn.
NO N ot lnxtn u. 129 I ..

1500 Not taken 0.165 1.4

Manufacturer's Production Specifications

Compression Ring Usps Valve Stem to Guide Clearance
Top 0.010 - 0.022 Intake 0.0010 - 0.0027
Bottom 0.010 - 0.027 Exhaust

Top 0.0010 - 0.0027

Cylinder Bore Diameter Bottom 0.0020 - 0.0037
Out of Round 0.0014
Taper 0.0005 Connecting Rod Bearings

Clearance 0.0005 -0.0026
r'amshaft Lobe lleight

lntakeiExhaust 0.227 Crankshaft Main Bearings

Clearance 0.0005 - 0.0072

a x AU measurements are in inches
= Longitudinal: T a Transversal

I Intake; E = Exhaust
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U. S. ARMY'S METIIANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Ergineq Type: GM 2.1L, V-4 Fuel Milts
\ehicle .o.: CM 3614 Unleaded Gasoline 18,441
Vehicle Type: Chevrolet Clttlon M-lS 45.569
Localon;: Presid o of San Francisco, California Total 64,010

1 2 4 6
Compresion Ring Gaps

Top 0.035 0.036 0.029 0.030 0.025 0.024
Bottom 0.025 0.027 0.025 0.025 0.025 0.025

CyUnder Bore Diameter Lt. T . T L T I. T t. T L T

Top 3.50S2 3.5070 35054 3.507 3.5051 3.5072 3.5043 3.5090 3.5052 3.5060 315051 3.5057
Middle 3.504S 35060 3.5045 3.5061 3.5047 3.5062 3.5046 3.5042 3.5046 3.6057 3.5045 3.5043
Oottom 3.5041 3.5051 3.3044 3.5060 3.5043 3.5060 3.5050 3.5046 3.5045 3.5057 3.5051 3.5041

Out of Round 0.0018 0.0021 0.014 0.004" 0.0008 0.0036
Taper 0.0011 0.0010 0.001$ 0.0000 0.0007 0.0000

I P I r2 I ! £ 1 F. I .

CamShaft Lob Ieight 0.228 0.259 0.227 0.260 0.210 0.260 1.230 4.240 0.229 0.61 0.228 0.262

"alve Stem to
Quide Clearance 0.0030 0.9035 0.0030 O.U030 Q.0018 0.0055 0.0030 0.0050 0.0030 0.0035 0.0030 0.0035

Connecting Rod Bearings
Plutigage Clearance 0.0020 0.00171 0.005 0.002 0.0025 0.0020

Crankshaft Main learings I 2 3 4
PlastiCoge Clearance o.,oou 0.0020 0.0020 0.0030

End of Test Compression
Pressure (psig) 165 160 Ito 140 10 155

End of Test Blow-By Rate RPt Oil Pressure. psi Flow Hate. rfm Pressure. in.
4011 35 0.150 0.3

1800 50 0.185 1.0

Mtanulfacturer'S Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Top/ilottom 0.010 - 0.020 Intake/Exhaust 0.0010 - 0.0027

Cylinder Bore Diameter 3.5050 - 0.0015 Connecting Rod Bearings
Out of Round 0.0003 Clearance 0.0014 - 0.0037
Taper 0.0008

Crankshaft Main Bearings
Camshaft Lobe Height Clearance 0.0616 - 0.0032

Intake 0.231
Exhaust 0.263

a = AU measurements are in inches
z L Longitudinal; T = Transversal

I Intake; E = Exhaust
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U. S. ARMY'S METIIANOL-FUELED ADMINISTRATIVE VEIIICLE
DEMONSTRATION TEST PROGRAM

Engine Type: OM 2.SL. L-4 Fuel MilesVehicle No.: CM 3615 Unleaded 16.15
Vehicle Type: Chevrolet Citation M-i, 25.120
Location: Presidio of San Fisncisco, California Total 41,305

Engine Wear Measurements(o)

Cylinder Number

I __ _ 3 4
Compression Rint Gaps

Top 0.029 0.025 0.026 0.029
Bottom 0.036 0.035 0.033 0.031

Cylinder nore Diameter L* T L T 1, T l. T
Top 4.0020 4.0025 4.0030 4.0025 4.0019 4.0012 4.0021 4.0030Middle 4.0019 4.0027 4.0023 4.0032 4.0018 4.0022 4.0022 4.003C
Bottom 4.0017 4.0020 4.0011 4.0024 4.0010 4.0016 4.0024 4.0016
Out of Round 0.0o5 0.0005 0.0007 0.0009
Toper 0.0003 .0.0012 0.0009 0.C13

I F 1-L1
Camsuaft Lobe hleight 0.230 0.230 0.232 Q.232 11.241 0.230 0.231 0.230

Valve Stem to
Guide Clearante
Top 0.0025 NT 0.0026 NT 0.0023 NT 0.0025 .. T.
Bottom 0.0031 0.0032 0.0031 0.0033

Connecting Rod Bearings
Piastigae Clearanct 0.0038 0.0028 0.0029 0.0032

End of Test Compression
Pressure (psig) NT NT NT ,NT

Crankshaft MAin Dearings 1 2 3 4 5
Plasuigage Ciearnce 0.0028 0.0023 0.0024 0.0023 0.0027

End of Test Blow-By Rate RPM Oil Pressure. psi Flow Rate. cnm Pressure. in.
'I T NT wr

Manufacturer's Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Top 0.010 - 0.022 Intake 0.0010 - 0.0027
Bottom 0.0 10 - 0.027 Exhaust

Top 0.0010 -0.0027Cylinder Bore Diameter Bottom 0.0020 - 0.0037
Out of Round 0.0014
Taper 0.0005 Connecting Rod Bearings

Clearance 0.0005 - 0.0026Camshaft Lobe ight
Intsike/Exhaust 0.227 Crankshaft Main Bearings

Clearance 0.0005 - 0.0022

a Al measurements are in Inches
L Longitudinal. T = Transversal

= Intake; E = Exhaust; NT = Not taken
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U. S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.8L. V-6 Fuel Miles
Vehicle No.: CM 3616 ""aded Gasoline 28,257
Vehicle Type: Chevrolet Citatien ,,t-S5 30.613
Location: Presidio of San Francisco, California Total 58,970

Engine Wear Itensurements(a)

Cylinder Number

1 2 3 4 5 6
Compression Ring Gaps

Top 0.036 0.031 0.022 0.026 Broken 0.021
Bottom 0.019 0.022 0.024 0.022 0.022 0.022

Cylinder Bore Diameter L T L T 1. T L T L T L T

Top 3.5074 3.5077 3.5074 3.5097 3.5063 3.5077 3.5056 3.5073 3.5058 3.5068 3.5054 3.5061
Middle 3.5049 3.5057 3.5053 3.5057 3.5053 3.5060 3.5056 3.5057 3.5052 3.5057 3.5046 3.5057
Bottom 3.5045 3.5057 3.5050 3.5056 3,3048 3.5059 3.5052 .5057 3.5050 3.5057 3.5043 3.5057
Out of Round 0.0003 0.0023 ,.0014 0.0007 0.0010 0.0014
rAper 0.0029 0.0024 0.0015 0.0014 0.0008 0.0011

II 1 E I I C I -

Camshaft Lobe Height Q.231 0.250 0.230 4.253 0.228 0.260 0.231 LU.5IS 0.221 0.,!52 0.223 0.256

Valve Stem to
Guide Clearance 0.0030 0.0030 0.0030 0.0040 0.0030 0.0041 0.0040 0.0040 0.0030 0.0040 0.0030 0.0&40

Connecting Rod Bearings
Plastigage Clearance 0.0030 0.0050 0.0020 0.0020 0.0020 0.0015

Crankshaft Main bearings 1 2 3 4
Plastigage Clearance 0.0010 0.0030 0.0030 0.0030

End of Test Compression
Pressure (psig' 155 155 150 160 130 160

End of Test Blow-By Rate R.PM OIL Pressure. psi Flow Rate. cm Pressure. in.
duo Not taken 0.300 1.6

1800 Not taken 0.375 2.2

Manufacturer's Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Top/Bottom 0.010 - 0.020 Intake, Exhaust 0.0010 - 0.0027

Cylinder Bore Diameter 3.5050 + 0.0015 Connecting Red Bearings
Out of Round 0.0009- Clearance 0.0014 - 0.0037
Taper 0.0008

Crankshaft Main BearingsCamshaft Lobe Height Clearance 0.0016 - 0.0032
Intake 0.231
Exhaust 0.263

a = All measurements are in inches
*= L Longitudinal; T = Transversal

I Intake; E - Exhaust
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U. S. ARM 'S METIHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.5L, L-4 Fuel MilesVehicle No.: CM 2179 Unleaded 4,90
Vehicle Type: Chevrolet S-10 PU M-85 12.295
Location: Fort Ord, California Total ,203

Engine Wear Mleasurernents(a)

Cylinder Number
1 234

Compression Ring Gaps '
Top 0.020 0.017 0.019 0.019
Bottom 0.022 0.025 0.021 0.022

Cylinder Bore Diameter L9 T L T L T L T
Top 4.001V 4.0 4.001-6 4.0018 4.0014 4.0014 4.00-19 4.00I0.1lddle 4.0011 4.0015 4.0016 4.0013 4.0017 4.0013 4.0015 4.0013
Bottom 4.0010 4.0021 4.0016 4.0013 4.0019 4.0009 4.0002 4.0013Out of Round 0.0010 0.0002 0.0000 0.0009Taper 0.0009 0.0000 0.0005 0.0017

1 r I R E
Camshaft Lobe Height 0.229 0.230 0.230 0.230 0.2:3 0.227 0.230 0.230

Valve Stem to
Guide Clearance
Top 0.0017 0.0026 0.0021 0.0023 0.0020 0.0020 0.0021 0.0024Bottom 0.0028 0.0029 0.0031 0.0028

Connecting Rod Bearing
Plastigage Clearance 0.0020 0.0020 0.0020 0.0020

End of Test Compression
Pressure (psig) 143 148 148 142

Crankshaft lain Bearings 1 2 3 4 5
Plasticage Clearance 0.0020 0.0020 0.u020 0.0020 U0 20

End of Test Blow-By Rate RPM Oil Pressure. psi Flow Rate. cfm Pressure. in.
S JO U.lJ 0.1

1800 34 0.199 0.1

Manufacturer's Prouction Specifications

Compression Rings Gaps Valve Stem to Guide Clearance
Top 0.010 - 0.022 Intake 0.0010 - 0.0027
Bottom 0.010 - 0.027 Exhaust

Top 0.0010 - 0.0027Cylinder Bore Diameter Bottom 0.0020 - 0.0037
Out of Round 0.0014
Taper 0.0005 Connecting Rod Bearings

Clearance 0.0005 - 0.0026Camshaft Lobe lleight
Intake/Exhaust 0.227 Crankshaft Main Bearings

Clearance 0.0005 - 0.0022

a = AL measurements are in incites
" L Longitudinal; T = Transversal

Intake; E = Exhaust
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U. S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GMI 2.5L, L-4 Fuel Miles
Vehicle NO: CM 283 Unleaded 6Z--
Vehicle Type: Chevrolet S-10 PU M-15 8.662
Location: Fort Ord. California Total 147-52

Engine Wear Measurements(4)

Cylinder Number

12 3 4
Compression Ring Gap,%

Top 0.021 0.020 0.012 0.018
Bottom 0.025 0.025 0.025 0.026

Cylinder Bore Diameter L 1 1, T L T L T
Top 4.0 16 4.0-016 4.0016 4.0014 4.001-8 To, 4.00 t-6 U-00T1o
Middle 4.0016 4.0017 4.0011 4.0015 4.0013 4.0017 4.0016 4.0017
Bottom 4.0006 4.0016 4.0010 4.0015 4.0018 4.0014 4.0005 4.0020
Out of Round 0.0000 0.0002 0.0002 0.0006
Taper 0.0010 0.0006 0.0000 0.0010

I I: I E I E

Camshaft Lobe Height 0.229 0.230 0.229 0.230 0.228 0.230 0.229 0.229

Valve Stem to
Guide Clearance
Top 0,0019 1).0024 0.0024 0.0028 0.0022 0.0020 0.0021 0.0027
Bottom 0.0034 0.0034 0.0030 0.0037

Connecting Rod Bearings
Plastigage Clearance 0.0015 0.0020 0.0020 0.0020

End of Test Compression
Pressure (psig) 145 140 ISO 145

Crankshaft Main Bearings 1 2 3 4 5
Plas t .ge Clearance 0.013120 0.0015 0.0015 0.0015 0.0020

End of Test Blow-By Rate It PMI Oil Pressure, psi, Flow Rate. cfm Pressure. in.
UOU 32 U.3J5 0.2

1800 34 0.280 0.2

Manufacturer's Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Top 0.010 - 0.022 Intake 0.0010 - 0.0027
Bottom 0.010 - 0.027 Exhaust

Top 0.0010 - 0.0027
Cylinder Bore Diameter Bottom 0.0020 - 0.0037

Out of Round 0.0014
Taper 0.0005 Connecting Rod Bearings

Clearance 0.0005 - 0.0026
Camshaft Lobe Height

Intake/Exhaust 0.227 Crankshaft Main Bearings
Clearance 0.0005 - 0.0022

a = All meaturements are in inches
= L Longitudinal; T = Transversal

I Intake; E = Exhaust
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U. S. ARMY'S METIIANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.SL, V-9 Fuel Miles
Vehicle No.: CI 2814 Unleaded Gasoline 15,595
Vehicle Type; Chevrolet S-tO PU M-85 0
Location: Fort Ord, California Total 15,595

Entine Wear Measurements(a)

Cylinder Number

Compression Ring caps - -

Top 0.022 0.020 0.020 0.018 0.013 0.020
Bottom Broken 0.022 0.022 0.019 0.025 0.022

Cylinder Bore Diameter 1.- T T I... T L T L T L T

Top 3.5(63 3.5056 3.5058 3.5054 3.5060 3.5059 3.5050 3.5053 3.5051 3.5057 3.5050 3.5059
Middle 3.5019 3.5057 3.5047 3.5056 3.5048 3.5059 3.5045 3.5053 3.5041 3.505? 3.5040 3.5060
Bottom 3.504% 3.5063 3.5047 3.5059 3.5046 3.5063 3.5047 3.5059 3.5041 3.5058 3.5039 3.5063
Uut of Round 0.0007 0.0004 0.0001 0.0003 0.0006 0.0009
Taper 0.0019 0.0011 01.0014 0.0003 0.0010 0.0011

_ E I I E I E I E

Camshaft Lobe lleght 0.233 0.226 0.234 0.27 5 0.230 0.262 0.248 0.269 0.225 0.260 0.242 0.260

Valve Stem to
Guide Clearance 0.0030 0.0055 0.0040 0.0070 0.0030 0.0055 0.0030 0.0045 0.0030 0.0055 0.0030 0.0055

Connecting Rod Bearings
Plastigage Clearance 0.0020 0.0015 0.0020 0.0015 0.0020 0.0015

Crankshaft Main Bearings 1 2 3 4
Plastigage Clearance U.0030 U-- 0.002-U0

End of Test Compression
Pressure (psig) 130 135 130 147 130 135

End of Test Blow-By fate RPM Oil Pressure. psi Flow Rate. cfm Pressure. in.
dOO 43 0.365 0.)

1800 49 0.370 0.3

MIanufacturer's Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Top/Bottom 0.010-0.020 IntakeiExhaust 0.0010 - 0.0027

Cylinder Bore Diameter 3.5050 4 0.0015 Connecting Rod Bearings
Out of Round 0.0008 Clearance 0.0014 - 0.0037
Taper 0.0008

Crankshaft Main Bearings
Camshaft Lobe Height Clearance 0.0016 - 0.0032

Intake 0.231
Exhaust 0.263

a = AU measurements are in inches
= L Longitudinal; T = Transversal

I= Intake; E Exhaust
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U. S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONST.,kTION TEST PROGRAM

Engine Type: GM 2.8L, V-6 Fuel Miles
Vehicle No.: CM11 2115 Unleaded Gasoline 18,147
Vehicle Type: Chevrolet S-10 PU M-15 0
Location: Fort Ord, California Total ff.4M

Engine Wear Messurements(W)

Cylinder Number

Compression Ring Gaps
Top 0.018 0.016 0.016 0.016 0.017 0.021
Bottom 0.019 0.011 0.015 0.015 0.017 0.015

Cylinder Bore Diameter ., T !. T L 'r I. T I. T L T

Top 3.5049 3.5054 3.5054 3.5060 3.5357 3.5060 3.5054 3.5056 3.5062 3.5069 3.5049 3.5059
Mliddle 3.5044 3.5054 3.5053 3.5059 J.3554 3.5061 J.5053 3.5056 3.5059 3.5069 3.5048 3.5060
Bottom 3.5042 3.5055 3.5055 J.5056 J.53157 J.5064 J.5054 3.5053 3.5061 3.5071 3.5050 3.5062
Uut of Round 0.0005 0.0006 u.U03 0.0002 1.0007 0.0010
Taper 0.0007 0.0001 0.0000 0.0000 ".0001 0.0001

Camshaft Lobe Height 0.221 0.259 0.226 J.262 0.217 0.263 0.230 1.263 0.226 0.254 0.236 0.255

\Alve Stem to
Guide Clearance 0.0030 0.0035 0.0025 0.0030 0.0020 0.0035 0.0025 0.0035 0.0025 0.0035 0.0030 0.0035

Connecting Rod Bearings
Plastigage Clearance 0.0020 0.0020 0.0020 0.0025 0.0020 0.0020

Crankshaft Main Bearings 1 2 3 4
Plastigage Clearance 0.0030 U.0036 U.0030 U.11030

End of Test Compression
Pressure (psig) 100 165 170 170 170 1"0

End of Test Blow-By Rate R PM Oil Pressure. psi Flow Rate. efm Pressure, in.
SQU 34 U.430 1.2

1100 6 0.525 0.2

\lanufacturer's Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Top/Bottom 0.010 - 0.020 Intake/Exhaust 0.0010 - 0.0027

Cylinder Bore Diameter 3.5050 + 0.0015 Connecting Rod Bearings
Out of Round 0.0008 Clearance 0.0014 - 0.0037
Taper 0.0008

Crankshaft Main Bearings
Camshaft Lobe Height Clearance 0.0016 -0.0032

Intake 0.231
Exhaust 0.263

a AU measurements are in inches
= , Longitudinal: T = Transversal

1 Intake; E = Exhaust
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U. S. ARMY'S METHIANOL-FUELED AWMIINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.8L, V-6 Fuel Miles
Vehkle No. CM 2189 Unleaded Gasoline 6,526
Vehlcte Type: Chevrolet S-10 PU ,NI-85 10.905
Location: Fort Ord, California Total 17,431

Engine Wear Measurements(A)

Cylinder Number

R 2 3 4 5 6Compression Ring Gaps -_______ ______

Top 0.023 0.025 0.026 0.023 0.023 0.023
Bottom 0.022 0.022 0.022 0.026 0.022 0.023

Cylinder Bore Diameter Lo T . T L TF L T 1. T L T

Top 3.5065 3.5060 3.5050 3.5049J 3.5059 3.5063 3.5056 3.5057 3.5055 3.5057 3.5056 3.5057
Addle 3.5055 3.5058 3.5043 3.5048 3.5053 3.3060 3.5051 3.5055 3.5048 3.5054 3.5050 3.5057
Bolton 3.5051 3.5059 3.5043 3.5048 3.5052 3.5059 3.5050 3.5054 3.5048 3.5054 3.5048 3.5058
GUt of Round 0.0005 0.0001 0.004 0.0001 0.0002 0.0001
Taper 0.0014 0.0007 0!.U007 0.0006 0.0007 0.0008

I r I E 1 . i I r. I E

Camihaft Lobe Height 0.231 0.255 0.229 0.256 0.236 0.262 0.228 0.261 0.229 0.27,1 0.225 0.256

'nlv6 Stem to
Guide Clearance 0.0030 0.0040 0.0030 0.0025 0.0030 0.0035 0.6,030 0.0030 0.0030 0.0035 0.0035 0.0020

Connecting Rod Bearings
Plastigage Clearing 0.0930 0.0030 0.0020 0.0020 0.0030 0.0030

Crankshaft Main Hearings I 3 4
Plastigage Clearance 0.0025 U.0025 0.002 0.0-030

End of Test Compression
Pressure fpsig )  125 11.3 121.5 124 1.0 123

End of Test Blow-By Rate ItPM Oil Pressure. psi Flow Rate. efm Pressure. in.
bo0 2 U.36 Not taken

1800 43 0.40 Hot taken

Manufacturer's Production Specifications

Compression Ring Gaps Valve Stem to Guide Clearance
Topilottom 0.010 - 0.020 Intake/Exhaust 0.0010 - 0.0027

Cylinder Bore Diameter 3.5050 + 0.0015 Connecting Rod Bearings
Out of Round 0.0008 Clearance 0.0014 - 0.0037
Taper 0.0008

Crankshaft Main Bearings
Camshaft Lobe Height Clearance 0.0016 - 0.0032

Intake 0.231
Exhaust 0.263

a = AU measurements are in inches
= L Longitudinal: T - Transversal

- Intake; E = Exhaust
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U. S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.5b, L-4 Fuel Miles

Vehicle Ho.: CM 2190 Unleaded

Vehicle Type: Chevrolet S-10, PI M-115 0

Location: Fort Ord, California Total 18,725

Encine W'ear Measurements(a)

Cylinder Number

S3 4

Comipression Ring Gaps
Top 0.014 0.014 0.014 0.013

Bottom 0.022 0.020 0.021 0.019

Cylinder Bore Diameter LO T I. T I, T L T

Top 4.0016 4.M007 4.0422 *.00l5 T.0 4.001V 4.001 4.001

Middle 4.0014 4,0014 4.0022 4.0014 4.0018 4.0015 4.0015 4.0019

Bottom 4.0007 4.0019 4.0021 4.0018 1.0020 4.00!2 4.000 2 4.0020

Out of Round 0.0009 0.0007 0.0002 0.0009

Taper 0.0009 41.0001 0.0003 0.0011

I r I t. I : 1 i:

Camshaft Lobe Height 0.219 0.230 Q.229 (1.216 0..20 0.225 0.229 0.230

\alve Stem to
Guide Clearance
Top 0.0017 0.0026 0.0015 0.0026 0.0015 0.0026 0.0015 0.0023

Bottom 0.0030 0.0030 0.0029 0.0029

Connecting Rod Bearings
Plasttage Clearance U.0015 0.0020 0.0020 0.0015

End of 'rest Compression
Pressure (psig) 145 ISO 145 130

Crankshaft Main Bearings 1 2 3 4 5

Plastigage Clearance U.u0U u.0ut5 u. U015 .--015 0. UI

End of Te3t Blow-By Hate 1P.M Oil Presure. si. Flow Rate. ef'm Pressure. n.
duo J4 U.335 0.1

1800 j!) 0.2.15 UI

\lanuftacturer's Production Specifications

Compression Ring (aps Valve Stem to Guide Clearance

Top 0.010 - 0.022 Intake 0.0010 - 0.0027

Bottom 0.010 - 0.027 Exhaust
Top 0.0010 - P.0027

Cylinder Bore Diameter Bottom 0.0020 - 0.0037

Out of Round 0.0014
Taper 0.0005 Connecting Rod Bearings

Clearance 0.0005 - 0.0026

Camshaft Lobe Height
Intake/Exhaust 0.227 Crankshaft Main Bearings

Clearance 0.0005 - 0.0022

a = All measurements are in inches
M L Longitudinal; T = Transversal

I Intake; E = Exhaust
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U, S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: GM 2.11, V-6 Fuel Miles
Vehicle No. CM! 21S Unleaded Gasoline
VehIcle Type: Chevrolet S-10 PU M-11S 1.716
Location: Fort Ord, California Total 24,261

Engine Wear Mesiurements(a)

Cylindtr Number
I 2 31 4 S_ _ _ _ _ _

CompresAon Rin G ap6

Top 9.023 0.026 Broken 0.025 0.022 0.024
Bottom 0.015 0.024 0.022 0.023 0.024 0.025

Cylinder Bore Diameter 1,_ T .. . .1. T . T L T L 1

Top 3.5053 3.5057 3.5051 3.5054 3.5044 3.5056 3.5043 3.5054 3.5047 3.5055 3.5044 3.5058
Middle 3.5043 3.1057 3.5043 3.5052 3.5044 3.5056 3.5043 3.5052 3.5040 3.5053 3.5037 3.S055
Bottom 3.5042 3.5059 3.504: 34.5053 3.5044 3. 06 3.5044 3.5053 3.5041 3.5053 3.5036 3.SS7
Out of Round 0.0004 0.0003 0.0012 0.0006 0.0001 0.0014
Taper 0.0011 0.0009 q.000 0.0004 0.0006 0.0001

: I E I I R

Camshaft Lobe Height 0.437 0.226 0.227 0.260 0.230 .262 0.230 0..52 a.22t 0.!6- 0.224 0.258

Valve Stem to
Guide Clearance 0.0030 0.0050 0.0030 0.0060 0.0030 0.0050 0.0030 0.0050 0.0030 0.0030 0.0040 0.0050

Connecting Rod Bearings
Plastigage Clearance 0.0017 0.0020 0.0020 0.0020 0.0015 0.0015

Crankshaft %lain Oearings 1 2 3 4
Plastuisge Clearance u.0030 0.002 0 9, 0.1) 5

End of Test Compression
Pressure ipsig) 18 160 15 163 163 163

End of Test Blow-By Rate -RP.% Oil Pressure. psi Flow Hate. cfm Pressure. in.
g00 2o 0.303 0.2

1800 41 0.315 0.3

Manufacturer's Production Soecificatlons

Compression Ring Gaps Valve Stem to Guide Clearance
Top/Bottom 0.010 - 0.020 Intake/Exhaust 0.0010 - 0.0027

Cylinder Bore Diameter 3.5050 ' 0.001 5 Connecting Rod Bearings
Out of Round 0.0008 Clearance 0.0014 - 0.0037
Taper 0.0008

Crankshaft Main BearingsCamshaft Lobe Height Clearance 0.0016 - 0.0032
Intake 0.231
Exhaust 0.263

a = Al measurements are in inches
= L Longitudinal; T = Transversal

I= Intake; E = Exhaust
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U. S, ARMY'S METlIANOL-FUELED ADMINISTRATIVE VEIIICLE
DEMONSTRAT1ON TEST PROGRAM

Erilnt Type: 1.6 Liter Fuel lile
\hiclc 'o.: C640438
Vehctle Type: Pord IEscort M-85 23.690
Location: Fort Ord. California Total

Enetne Weir Melisurementsla)

Cylinder Humter

+, 3

Compremo s Rtng Gaps
Top 0.041 0.033 0.032 0.037
Bottom 0.031 0.042 0.039 0.040

C4.Ilindtr Bore Diameter I.0 T L T I. T 1 T
Top 3.=: 3.1-5T0 J.13J 3.1-'09 .MR' 2 1 .1306 3MIS2 7.1506
Middle 3.1523 3.150 3.15.16 3.1510 3.1522 3.1 al l .151'J 3.1511
Bottom 3.1526 3.1506 3.1523 J.1513 3.1519 3.1510 3.1520 3.1510
out of Rtound 0.0004 0.0010 .0006 0.0004
Taper 0.0014 d.tJ004 OO00 0.0005

C*.mshat Lobe height 1.226 9.2.8 41.228 L..27 U.219 11.126 1.226 (1.223

.alve Sten to
udc Clearance 0.0040 t.1060 '1.0040 '1.0060 0.030 U.UQTda 1.1040 1.00710

Connecting Hod Uearings
Plastigoge tlearnnce 0.0015 0.0015 0.0015 0.0015

End of Test Compression
Pressure (psic) 200 200 NO0 10

Crankcshaft Main bearin I 2 3 4
Plastlgage Clearance 11. uu 11 .67U 1.1-15 . 15 U U7

Lnd of Test Bllow-B Rate RPM Oil Presure. awi Flow Irate. tVfm Pressure. in.
Ii T 13 0.260 (.I

1800 J1 0.5ll (0.1

Nhlnufacturer's Production Specifications

Comp, ession iting Gaps Valve Stem to Guide Clearance
Top 0.012 - 0.020 Intake 0.0008 - 0.0027
Bottom 0.012 - 0.020 Exhaust 0.0018 - 0.0037

CyIinder Bore Diameter
Out of Round 0.001
Taper 0.010 Connecting Rod Bearings

Clearance 0.0008 - 0.0015
Camshaft Lobe Height

Intake/Exhaust 0.224-0.229 Crankshaft Main Bearings
Clearance 0.0008 - 0.0015

a = Al measurements are in inches
= L Longitudinal: T a Transversal

I Intake; E = Exhaust
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U. S..AR.IY'S IETIANOL-FUELED ADIIfISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

Engine Type: 1.6 Liter Fuel .ilesVehicle No.: C0440
Vehicle Type: Ford Escort o-0l 3.147
Location: Fort Ord, California Total B8,

Frnzine Wear Mlcasurementsl a )

Cylinder Number

conpreston ping; GapsTop 0035 0.031 0.033 0.032

Bottom 0.037 0.037 0.037 0.031

Cylinder Bore Diameter L, T L T I. T .. T

Top 3.1521 3.1508 3.1514 3.1509 3.1515 3.1510 3.1S11 .. 1512
MdIdle 3.1531 3.1501 3.1524 3.1509 JAW52 3.1511 3.1531 3.1514
Bottom 3.1S31 3.1507 3.1521 3.1310 .. 1525 3.1513 3.152* 3.1515
Out of Round 0.0013 0.0005 0.0008 0.0006
Taper o.0010 0.0007 0.0001, 0.0010

I E I E____

Camshaft Lobe licicht 0.227. 0.21.6 0.2274 U.216 .27 0.215 11.227 0.11

Valve Stem to
Guide Clearance 0.0025 0.0050 0.0030 0.0050 0.00:5 0.0040 0.0040 0-.040

ConnecUn; Rod Bearin;s
Plasticagte Clearance 0.0015 0.0015 0.0015 0.0015

End of Test Compression
Presz.jre (psii 210 4.05 200 210

Crankshaft %lain Bearings I _ ___ 4
Plastigage Clearance 0.0015 .Uo01 .015 0.QUI 0.U015

End of Test Blow-By Rate RPM gi0 Pressure. pAk Flow Rate. efm Pressure. in.
d00 is 0.320 (0.1

1 00 31 0.375 (0.1

Manufacturer's Production Soecifieations

Compression Ring Gaps Valve Stem to Guide Clearance
Top 0.012 - 0.020 Intake 0.0008 - 0.0027
Bottom 0.012 - 0.020 Exhaust 0.0018 - 0.0037

Cylinder Bore Diameter
Out of Round 0.001
Taper 0.010 Connecting Rod Bearings

Clearance 0.0008 - 0.0015Camshaft Lobo height

IntakelExhaust 0.224-0.229 Crankshaft Main Bearings
Clearance 0.0008 - 0.0015

a 2 All measurements are in inches
2 L Longitudinal: T = Transversal

I Intake: E = Exhaust
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U. S. ARIMY'S ,IETIHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PROGRAM

En.ine Typ: 1.6 Liter Puel Mllles
Vehicle Mo.: C'No545
vchilo Type., Ford Escort M-1S 24.5143
Location: Slrra Army Depot To041 473

riinine Wear Ntswuremenits(s
Cylinder Number

Compression ling caps
Top 0.032 0.030 0.030 0.032
Botto4 0.037 '.035 Urokn 0.035

Cylinder bore Olimeter 1.* T ___ L. T L _

top 3.15-4 Jla12 -174-S .I -sl. VIF ) 51 1 .% 1.1i
Middle 345;2 3.153 ;. 1 i*.IS30 3.1513 3.1527 J.1513
wiotom 3.1331 J.151. .135 10 A.1,AUV 1.1M, ,1.1514 1.1325 31.1513
O-ut of Round 0.001! ,.u1MiS 0.0010 LI.0 II
Tdper 4.0007 1.o4oS 0.0003

r I:lI ! !l

Camshaft Loot Iktight Lt.: i.a1 ia: 57~ Z Wv 041. "12 T7-

%*ive Steml to
#uide Clearance 0.0050 o.do IJ.0040 0.0070 U.0040 0.0060 ,.0040 0.0040

tonnetir.; Rod eUnrin;s
Plbaticae Clearance ".0015 0.0015 0.0015 1.00!5

End of Test Compression
Pressure ipsig) "00 It0 :10 t60

Crankshaft %lain Bl rin;, 1 1 3 4
Plabliance Clearance J.3Uul1 UMUIS 61r -1r U 1 01I

Lnd of Tes% Blow-By Rate IPt..)I slit Pr sure. pit Flow lite. 0~m Pressure. in.

1100 47 0.420 411.1

Manufacturer's P-:;ion Specifications

Conmpression Ring Gaps Valve Stein to Guide Clearance
Top 0.012 - 0.020 Intake 0.0008 - 0.0027
Bottom 0.012 - 0.020 Exhaust 0.0018 - 0.0037

C'linder Bore Diameter
Out of Round 0.001
Taper 0.010

Connecting Rod Bearings
Camshaft Lobe Height Clearance 0.0008 - 0.0015

IntaketExhaust 0.224-0.229
Crankshaft Main Bearings

Clearance 0.0008 - 0.0015

a =All measurements are in inches
L Longitudiial: T = Transversal
I Intake; E = Exhaust
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U3. ,A ANY'S MiTIANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATION TEST PIROGRAM

Engint Type: 1.4 LWer Fuel Miles
Vehicle No. C140S47
Vehicle Type: Ford Escort .S 76.609
Location: Sierra Army Depot Total ____5

Engine Wear Sletsurementit)

Cylinder Nlumber

I - 3

Corpretion Ring Glp
Top 0.034 0.035 0.032 0.033
Bottom o.03, Broken 0.037 0.036

Cyllnder Bore thilntler L4 I !. T L T L

Top .112 ,.1501, 3.517 4.131! 3.1315 lSl'2 3.1S11 3.130S
Mid4e 1.1525 3.150; I.1S24 3.1511 1.15:9 3.1512 3.1S21 3.1510
lotion 4.51.15 1.1304 1.1324 1.1113 1.15!6 3.1514 3.1519 3.1510

!iut of Round f0.0005 0.0005 Jt003 0.000$
Tper 0.0016 |.Uu0 .0011 0.0004

I I r 0. IF.

C,1ShAft Lobe I.eigtit (.127 0.227 0.22, 0.2.1 042 0.226 04!14 0.229

Valve Sitm to
QuIde Clearanct 0,.0040 U,00!0 0.0030 0.0040 0.0040 0.0040 0.0030 0.00s0

CIonnecting Rod BUarings
Plaillot clearing U.U00 0.0010 0.0010 0.0010

End of Test Compression
Pressure Ipsil .l0 195 210 110

Crankshaft %lain atarlngs !!2 3 4 S
PlAsiigago ClearasncegU,3401

End of Test ilow-ny Rate Illl'% Oil lresure..pmi Flow IRte. efm Pressure. In.
,OUO JU 0.515 (0.1

1900 35 0.350 (0.1

Nlanufncturer's Production aecifications

Compression fling Uaps Valve Stem to Guide Clearance
Top 0.0012 - 0.020 Intake 0.0003 - 0.0027
Bottom 0.0012 - 0.020 Exhaust 0.0018 - 0.0037

Cylinder Bore Diameter
Out of Round 0.001
Taper 0.010 Connecting Rod Bearings

Clearance 0.0003 - 0.0015Caimshaft Lobe Ileight
IntakelExhaust 0.224-0.229 Crankshaft Main Bearings

Clearance 0.0008 - 0.0015

a = AU measurements are in Inches
2 L = Longitudinal; T = Transversal

I- Intake: E = Exhaust
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APPENDIXK G

CRC DEPOSit RATINGS FOR INSPECTED VEHICLES
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U. S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE
DEMONSTRATIh TEST PROGRAM

CRC Ratln for Test Engines

Type En i : GM 2.5L, L-4 2.$L, L-4 2.SL, L-4 2.5L, L-4 2.SL, L-4
Type Vehicle: Chevrolet S-10 PU S-10 'U S-10 PU Citation Citation
Vehicle Number, CM 2310 CM 2813 CM 2117! CM 3613 CM 3615
Unleaded Fuel Miles 18,725 6,090 4,901 17t762 16,115
M-4S Fuel Miles 0 8,662 12,295 45,151 22,120
Total Miles 11,725 14,752 17,203 62,913 41,305

Sludge M*erit Ratflaso

Rocker Arm Cover 9.75 9.75 9.73 9.10 64R
Front Seal How.ing 9.7S 9.60 9.40 9.60 AR
Oil Pan 9.75 9.60 9.10 9.75 NiR
Valve Deck 9.75 1.75 9.61 9.11 4R
Underside of Blok 9.75 9.75 9.75 9.75 N R
Averagt 9.75 9.69 9.54 9.66

Varnish Rlatlg*

Piston Skirts 9.30 9.90 9.80 9.75 9.82
Ring Sticking Free Free Free Free Free
Rocker Arm Cover
Cam Cover alfle ,
Cylifteer Wells 8.66 9.85 9.7a 9.30 9.90"*"
oil er.l0 00 fG
Average 9.23 9.11 9.79 9.71 9.17

Other Ratintso

Oil Rings, % Clogging < 1 1 < I <N NR
Oil Screen, lo Clogging < I ( I t I 1 NA
Intake Valve Deposits" 8.311 8.33 7.33 8.22 7.00
Intake Ports. % Plugged ( 5 < 5 < 5 31.25 N4R
Exhaust Ports, % Plugged 10 .R NR NR HR

U 10 Most clean
= Component could not be rated due to painted surface
= Iaevy rust In No. 3, light and heavy rust on No. 4
a Valves and seats pitted; light exhaust leakage

+ = Foreign object in No. 4 cylinder (wire or cotter pin)
HR = Not rated
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U. S. ARMYS METHANOL-FUELED ADMINISTRATIVE VEHICLE

DEMONSTRATION TEST PROGRAM

CRC Ratings for Test Engines

Type Engir: GM 2.1L, V.-4 2.8L, V-6 2.IL, V-6 2.8L, V-6 2.11,, V-6 2.8L, V-6
Type Vehicle: Chevrolet S-10 PU S-10 PU S-10 PU S-10 PU Citation Citation
Vehicle No.: CM 2895 CM 289 CM 2335 CM 2384 CM 3616 CM 3614
Unleaded Fuel Miles 6,465 6,526 15,147 15, 595 28,257 65,640
l-l5 Fuel Miles 17,795 10,905 0 0 30,613 0

Total Mlles 24,261 17,431 18,147 15,595 58,870 65,640

Sludge Merit RasIW

Left Rocker Arm Cover 9.40 8.20 9.62 9.42 9.10 9.72
Right Rocker Arm Cover 9.60 1.71 9.64 9.46 8.99 9.75
Underside of

Intake Manifold 9.63 9.60 9.75 9.72 9.40 9.66
lI Pan 1.60 8.65 9.60 9.72 2.15 9.60

Left Valve Deck 9.60 9.10 9.75 9.75 9.50 9.75
Right Valve Deck 9.40 9.50 9.75 9.75 9.50 9.75
Pushrod Chamoer 9.50 6.10 9.75 9.75 9.50 9.75
Timing Gear Cover 9..0 9.60 9.64 9.68 9.41 9.75
Average 9.29 8.69 9.69 9.66 8.44 9.72,

Varnish Ratints!

Piston Skirts 9.50 9.44 6.38 9.19 9.52 9.57
Rocker Arm Covers 6.03 7.85 8.76 7.27 6.90 6.95
Valve Lifter Bodies 9.53 9.67 7.36 9.S2 9.19 8.97
Cylinder Walls 9.42 9.12 7.35 7.94 NR 9.33
Oil Pan 6.40 6.52 7.25 8.45 8.65 7.15
Average 8.18 8.41 7.21 8.16 8.57 8.39

Qther Ratings

Oil Screen % Clogging (I (1 < Il Cl (1
IntaIle Valve Depositso 7.65 7.48 8.25 7.75 8.18 6.80
Intake Valve Ports, % Clogging < 5 C 5 C 5 C 1 C 1 12.5

10 : Most cleun
NR Not rated
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U. S. ARMY'S METHANOL-FUELED ADMINISTRATIVE VEHICLE

DEMONSTRATION TEST PROGRAM

CRC Ratinls for Test Enlines

Type Engine 1.6 Liter 1.6 Liter 1.6 Liter 1.6 Liter
Type Vehicle Ford Escort Ford Escort Ford Escort Ford Escort
Vehicle Number CN0545 CN0547 CN0438 CN0440
MIS Fuel Miles 24,873 26,609 23,690 23,147
Total Miles 24,873 26,609 23,690 23,147

Sludge Merit Ratings*

Rocker Arm Cover 5.78 9.60 9.52 9.70
Front Seal iousin 9.73 9.80 9.62 9.65
Oil Pan 9.70 9.70 9.64 9.63
Valve Deck 9.70 9.75 9.60 9.27
Underside of Block 9.75 9.75 9.75 9.75
Averae 8.93 9.72 9.63 9.60

\'rnish Ratings*

Piston Skirts 9.50 9.73 9.50 9.90
Ring Sticking Free Free Free Free
Rocker Arm Cover 4.30 5.85 5.40 4.65
Cam Cover Baffle ,R NR NR HR
Cylinder Walls 9.50 9.95 9.50 9.95
Oil Pan 6.80 7.95 6.85 7.31
Average 7.53 8.37 7.81 7.97

Other Ratingse

Oil Rings, % Clogging <I <I (1 0
Oil Screen. % Clogging I ( I I 1 ( 1
Intake Valve Deposits" 8.50 9.00 8.50 8.85

* 10= Most clean
;R - Not Rated
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Color photographs showing wear in the engines of the vehicles are on file at Belvoir RDE
Center, STRBE-VF. To conserve project funds, a limited number of reports that include
Appendices C and E have been printed. Offices receiving all appendices are noted in the
attached distribution list. Complete copies may be obtained from the Defense Technical
Information Center.

19. ABSTRACT

-' . wear, from inspections and measurements, does not appear to be as severe. No significant
increase in individual vehicle maintenance, other than increased oil drains, was noted for the
methanol vehicles.

M85 refueling stations were set tip at four fleet test sites, and no significant operational
problem, safety or otherwire, was encountercd during the program. . ,,

Aooession For

NTIS GRA&I
DTIC TAB 03
Unannounood 0
Just1iiction--

By
Di ntrIbutio.n/
Availability Codes

Avail and/or
Mist special1


